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I NTRODUC CTTION

What do stars really look like?

Could you live on Venus? Are aliens waiting for us in outer space?
What did astronomers study hundreds of years ago?

n EXploring
S péwe, yowll discover

answers to these questions
and many more. Through
pictures, articles, and fun
facts, you'll travel across
time, visit outer space, meet
fascinating people, and
investigate strange and
wonderful things.

© 2008 Encyclopadia Britannica, Inc.

To help you on your journey, we’ve provided the following guideposts in
Exploring Space:

B Subject Tabs—The colored box in the upper corner of each right-hand
page will quickly tell you the article subject.

B Search Lights—Try these mini-quizzes before and after you read the
article and see how much—and how quickly—you can learn. You can even
make this a game with a reading partner. (Answers are upside down at the
bottom of one of the pages.)

B Did You Know?—Check out these fun facts about the article subject.
With these surprising “factoids,” you can entertain your friends, impress
your teachers, and amaze your parents.

B Picture Captions—Read the captions that go with the photos. They
provide useful information about the article subject.

B Vocabulary—New or difficult words are in bold type. You'll find
them explained in the Glossary at the end of the book.

B Learn More!—Follow these pointers to related articles in the book. These

articles are listed in the Table of Contents and appear on the Subject Tabs.
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Which of
these things
do astronomers
study?

- stars

- planets

- moons

- astronauts
- comets

Studyins

-
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ASTRONOMY

Look at the sky. What do you see?
If it’s day you’ll see the Sun. If it’s night you’ll see the Moon.
And if the sky is clear you’ll see stars. In big cities you may see only
a few hundred stars. But out in the country or on the ocean you’ll see
many thousands. You may even see planets and, if you’re lucky, a comet.

There are people who look at the sky for hours and hours, night after
night. They study the stars, the planets, and other objects in the sky. These
people are called “astronomers.” The word “astronomy” comes from the
Greek for “star” and “arrangement.”

Astronomers study the universe in many different ways. Some watch
faraway objects. Others work in laboratories, where they look at samples
of meteorites, rocks from the Moon, and space debris from other planets.
Some try to make models of different objects people have studied.

Not all astronomers get paid for the work they do. Some do it for a
hobby. Such people are called “amateur astronomers.”

How do astronomers study objects that are millions, even billions, of
miles away? They use powerful telescopes that make things look large
enough to be seen in detail. Some telescopes are small enough to be held
in the hand. Others are as big as a school bus!

LEARN MORE! READ THESE ARTICLES...
COPERNICUS *» SOLAR SYSTEM « UNIVERSE
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“ﬁni fe Space

The universe is a vast expanse of space that contains all matter and
energy, from the smallest particle to the biggest galaxy. It contains all the
planets, the Sun, stars, asteroids, our Milky Way Galaxy, and all the other
galaxies too.

No one knows how big the universe is. Astronomers believe that it is
still growing outward in every direction.

How did it all begin? No one knows that for sure either.

ost scientists believe that at first everything was one incredibly solid,

heavy ball of matter. This ball exploded billions of years ago—and the
universe was born. The moment of this explosion is called the “big bang.”
It is from this moment that time began.

After the explosion the early universe was small and extremely hot. As
it cooled, it expanded and pieces spread out. Small pieces formed the basic

If the
universe is
still growing,
is it moving
toward or away



elements hydrogen and helium. Other pieces began to join together, and
objects began to form. Over billions of years the objects became galaxies,
stars, and planets.

This is still only a theory, an idea. But different parts of it have proved
true over the years. Astronomers try to investigate the theory all the time.
One way they do this is to use a “spectroscope.” A spectroscope measures
the color of light coming from an object. Changes in the color indicate

whether an object is moving away from or toward the Earth.
Because of spectroscope readings scientists believe that the universe is
still growing outward in every direction.

LEARN MORE! READ THESE ARTICLES.
GALAXIES *« SOLAR SYSTEM e &
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Raise your arm. Keep it in that position for as long
as you can. What happens?
After some time, your arm begins to hurt. Something seems to be
pulling it down. Soon enough, you have to lower your arm.
It’s a force called “gravity” that causes you to lower your arm. Gravity
acts something like a magnet, tugging away at your arm as if it were a piece

of metal.
We can’t see gravity or touch it. We can only feel it. The Earth has gravity
that pulls down on everything on or near it. It is this force that keeps us all on Earth.
The Moon and the Sun also have gravity. All bodies in the universe have gravity.
In fact, gravity helps hold all of them together. Sir Isaac Newton first introduced the
idea of gravity, and Albert Einstein added to Newton’s ideas.
Gravity works in a two-way system. This means that all bodies have a pull on
each other. For example, Earth’s gravity forces the Moon to circle around it all
the time. In return, the Moon’s gravity attracts the waters of Earth’s oceans to
cause tides.
The force of gravity becomes weaker and weaker as we move away from
its source. That is partly why astronauts can float around in outer space.
They are too far away for the Earth to have much pull on them.
What do you think would happen if there were no gravity on Earth?

LEARN MORE! READ THESE ARTICLES...
ALBERT EINSTEIN « MOON . SIR ISAAC NEWTON

13
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GRAVITY

Why do
you think a
ballpoint pen
won’t work
when you try
to write with
its point facing
upward?
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an we look at the sky at night, we may see thousands of stars
shining brightly. They look as if they are just scattered around the sky. But
actually, most stars are clustered together in huge groups. These groups are
called “galaxies.”

Our Sun is part of a galaxy. It is the Milky Way Galaxy. On a

Q\CH ), very clear night, if you look carefully at the sky, you might see
«,‘7 % Q.. part of this whitish band of stars stretching from one side to
%) =3 the other.

The universe is so huge that the Milky Way Galaxy is only
one of many. Astronomers think that there are billions of
galaxies in the universe. Each of these galaxies may contain
trillions of stars, many much bigger than our own Sun! The

Find and 111y Way itself contains several billion stars.
correct the . . .
I Some galaxies have no regular shape. Others, like the Milky
following Way, are shaped somewhat like giant merry-go-rounds. Each
sentence: has a center around which stars move in circles.

There are many,
many universes
in the galaxy.

It is hard to see the other galaxies in the sky with the
naked eye. Even though they are incredibly large, they are
also incredibly far away. Scientists must use powerful
telescopes to study other galaxies. For this reason it takes a long time to
learn even a little bit about another galaxy. And there’s still a great deal we
haven’t learned about our own galaxy.

LEARN MORE! READ THESE ARTICLES...
SOLAR SYSTEM « STARS « UNIVERSE

Our galaxy, the Milky Way, is shaped somewhat like
a giant merry-go-round. Its billions of stars move in

circles around a center.
© Myron Jay Dorf/Corbis
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D‘lsta,“t Fire

All stars are basically enormous balls of fire. They are made
up of gases that give off both heat and light as they burn. Their DID YOU

power comes from nuclear energy, the same source that both KNOW?e I
powers atomic bombs and produces electricity in many parts of
the world After our own
N i ) Sun, the nearest
The life of a star spans billions of years. A star is born from star to Earth is
clouds of dust and the element hydrogen. This cloud mass forms  Alpha Proxima
a spinning ball that pulls all the material toward the center. It Centauri. It is
4.2 light-years

becomes more and more dense, or thick, as the material comes ——
together. It also becomes extremely hot. Eventually it becomes SO 25 trillion miles
hot that the hydrogen gas begins to glow. The glowing gas ball is from Earth.
called a “protostar” (“proto” means “beginning” or “first”).
A protostar becomes a star when it starts a process called fusion.
This happens when hydrogen atoms combine to form the element
helium. The fusion process releases a huge amount of energy in the form
of heat and light. A star can continue to glow for millions of years.
When the star finally runs out of hydrogen for the fusion reaction, it
starts to cool. Some stars expand into “red supergiants” when they run
out of hydrogen. If the conditions are right, these red supergiants
then explode in a huge, violent blast called a “supernova.” In
some cases, what is left may become a black hole. Black holes
are like giant vacuum cleaners in space that suck up everything
around them, including light.
Our Sun is still a young star, though it is already billions of
years old. It will be many more billions of years before it begins

1:“6 or to die. So there’s still time to finish your homework.
alse?
Black holes

were once stars.

LEARN MORE! READ THESE ARTICLES...
SUBRAHMANYAN CHANDRASEKHAR « GALAXIES « UNIVERSE

It’s hard to believe, when you look up at the night sky,
that all those twinkling stars are actually enormous

balls of fire.
© Matthias Kulka/Corbis
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Billions of years ago there was a gigantic swirling cloud of gas and
dust. This cloud packed together and became extremely hot. Eventually,
the center of the cloud formed our Sun. The rest of the cloud clumped
together until it formed the planets.

Eight planets in our solar system revolve (circle) around our Sun.
Beginning with the one closest to the Sun, they are Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Uranus, and Neptune.

The planets have been divided into two basic groups. There are
like planets and Jupiter-like planets.

Earth-like planets are close to the Sun and made up of rock and metal.
These planets are Mercury, Venus, Earth, and Mars. The other planets are
larger and farther away from the Sun. These planets are Jupiter, Saturn,
Uranus, and Neptune. These four planets have no solid surfaces. They are
made up of gases and liquids.

Scientists used to count an object called Pluto as another planet. But
Pluto is neither Earth-like nor Jupiter-like. It is very small and frozen. So
scientists now call Pluto a dwarf planet.

Each planet rotates on its axis. An axis is like an imaginary-stick going
through a planet’s center from one end to the other. The-planet spins just as
if a giant hand had given this stick a mighty twist.

Most planets rotate from west to_east. Only Venus and Uranus rotate
from east to west. On these planets the Sun seems to rise in the 2
west and set in the east.

rth-

U KNO ”
LEARN MORE! READ THESE ARTICLES.. 22“1‘ U NOW? p\amedae,
1| g -
ASTEROIDS « SOLAR SYSTE ‘:h“.mg o ups“;“ 5,
; star much like our S i
this mean there coul
of the planets-
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Group the
planets
according to
whether they’re
made of Gas

or Rock/Metal.
‘ Jupiter - Saturn - Mars
- Venus - Uranus
- Earth - Mercury -
Neptune




On January 1, 1801, a man named Giuseppe
Piazzi found a new object in the sky. It was circling
the Sun out beyond the planet Mars, and Piazzi
thought it might be a comet. Some people thought

that it was a new planet. Over the next few years many
more objects were seen. All of these were much smaller
than a planet. Astronomers now call these objects
“asteroids,” or minor planets.

There are thousands of asteroids in our solar system.
They tend to vary in shape, ranging from large spheres to
smaller slabs and potato-shaped objects. Some asteroids are
big. Most are the size of a boulder. Smaller asteroids form
when two big asteroids smash into each other and break up.
Astronomers think that there are millions of tiny asteroids
in the solar system.

Like planets, all asteroids in our solar system circle
the Sun. The path that a planet or an asteroid follows
when it circles the Sun is called an “orbit.” Most asteroids
are found farther from the Sun than Earth, between the
orbits of Mars and Jupiter. Some, though, come quite
close to the Sun.

Many people believe that millions of years
ago an asteroid hit Earth and led to the dinosaurs’

dying out. Some filmmakers in Hollywood
have even made popular films, such as
Armageddon, using the idea of an asteroid
hitting Earth.

LEARN MORE! READ THESE ARTICLES. ..
COMETS « PLANETS « SOLAR SYSTEM

Fill in the
blank:
An asteroid
might have been
involved in the
disappearance
of the dinosaurs
when it crashed
into




ASTEROIDS
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If Halley’s
Comet came
around in 1759,
1835, 1910,
and 1986,
about how many
years does it
take to appear?

© 2008 Encyclopadia Britannica, Inc.




COMETS

The word “comet” comes from a Greek word that means “hairy one.”

A comet sometimes looks like a star with a hairy tail. But a comet is not a
star. Like the Moon, a comet has no light of its own. A comet shines from
the sunlight bouncing off it. Like the Earth, a comet goes around the Sun,
so it may appear again and again.

But if a comet isn’t a star, what is it?

Some scientists think that a large part of a comet is ice. The rest is bits
of iron and dust and perhaps a few big chunks of rock. When sunshine
melts the ice in a comet, great clouds of gas go streaming behind it. These
clouds make the bright fuzzy-looking tail.

Long ago when there were no streetlights and the air was very clean,
everyone could see the comets. Unlike the stars that shone every night,
comets seemed to appear quite suddenly. So people thought that they
would bring bad luck such as floods, hungry times, or sickness.

Edmond Halley, who lived over 200 years ago, discovered about 24
different comets. One that keeps coming back was named for him because
he figured out when it would return. Halley first saw it in 1759, and it
reappeared in 1835, 1910, and 1986. The next time it comes near the Earth
will be in the year 2060.

How old will you be then?

auols/eieH,0/axM4ea

LEARN MORE! READ THESE ARTICLES. ..
ASTEROIDS « ASTRONOMY « SOLAR SYSTEM
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Which of
these would
you not find in
the solar system?

- galaxy

- star

- planet

- comet

- asteroid

Jupiter Mercury
Earth

Neptune Saturn
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Imagine a huge black space. The Sun
moves through this vast space, bringing many
smaller bodies with it. These bodies include
planets, asteroids, comets, meteors, and tiny
molecules of gases. The Sun and its companions
are known as a “solar system.” Many solar systems
and stars clustered together make up galaxies.
Astronomers do not know how far out our solar
system extends. They think that some objects may
‘ be as much as 9 trillion miles away from the Sun.
The Sun provides energy for the rest of the solar
system. It also provides the heat and light necessary
for life on our planet. And its gravity keeps the planets,
comets, and other bodies in orbit.
The planets are the largest and most massive
members of the solar system after the Sun. There are
eight known planets: Mercury, Venus, Earth, Mars,
Jupiter, Saturn, Uranus, and Neptune.
Scientists used to think that there were nine planets.
They thought that Pluto was a planet because it revolves
around the Sun. But in 2006 they decided that Pluto
should be called a dwarf planet. Other bodies that
also orbit the Sun but are even smaller are called
asteroids. Most asteroids lie between Mars and Jupiter.
A comet appears in the sky as a fuzzy spot of
light with a tail streaming away from it. It is made
up of dust and frozen gases. As this giant dirty
snowball moves closer to the Sun, the ice melts
and makes what looks like a tail. Halley’s
Comet is probably the most famous of all.

LEARN MORE! READ THESE ARTICLES...
ASTEROIDS « GALAXIES « PLANETS
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Mercury is the first of our eight planets, the closest to the
Sun. Because it seems to move so quickly across the night sky,
it was named for the wing-footed Roman god. Mercury is visible Why would

to the naked eye from Earth, just before dawn and just after b:i“ﬁl:';z‘;s"
sundown. _ . _ . make Mercury
Mercury is only slightly bigger than Earth’s Moon. Its entire hard to study?
surface is airless, though many different gases surround the (Hint: Think of
planet. Mercury is also a place of extreme temperatures. Its two important
. ° . . o things the Sun

hottest temperature is 755° F and its coldest is —280° F. gives us.)

In 1974 and 1975 the spacecraft Mariner 10 flew close
to Mercury, sending back pictures and other information.

Scientists found the planet’s surface covered
with a layer of broken rock called “regolith.”
Mercury also has large ice patches at its
north pole.

Some regions of Mercury are covered
with heavy craters, probably created when
the planet ran into other bodies as it was
forming. Other regions show gently rolling
Mariner 10 space probe, which sent back to plains. These may have been smoothed by
Earth valuable pictures and other data aboit  VOIcanic lava flow. The planet also features
Morouy. long steep cliffs called ““scarps” in some areas.

Mercury takes 88 Earth days to go around the Sun once, which gives it
a very short year. But it takes 1,416 hours to complete one rotation about
its axis, so it has a very long day.

Mercury has a sunrise only once in every two of its years. This is
because, after one of its very long days, the Sun is in a different place in
Mercury’s sky. It takes three of Mercury’s days (about 176 of our days) for
the Sun to once again rise in the morning sky.

»

NOW2 '
It’s no wonder that Mercury wa

med after the speedy mess:nf:r
I;: the gods. The planet trave sond
an incredible 30 miles per seC

LEARN MORE! READ THESE ARTICLES...
PLANETS « NEPTUNE « SOLAR SYSTEM DID YO

© 2008 Encyclopadia Britannica, Inc.
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unus is the second planet from the Sun. It is named for the Roman
goddess of love and beauty, perhaps because it shines so brightly. It
sometimes appears brilliantly in the western sky as the “evening star”

: and brightly in the predawn eastern sky as the
“morning star.”

Although Venus is the planet closest to
Earth, it 1s difficult to study because it is
completely covered by thick layers of clouds.
Venus’ dense cloud layers do not allow much
sunlight to reach the planet’s surface. They do,
however, help keep the surface very hot. So do
the planet’s active volcanoes. The temperature
on the Venusian surface reaches about 860° F.
The highest clouds, by contrast, have a daily
range of 77° to -236° F.

Magellan space probe being launched by .
the space shuttle Atlantis in 1989. Of all the planets, Venus is closest to Earth

© NASA/Roger Ressmeyer/Corbis

in size. In fact, Earth and Venus were once
regarded as sister planets. Some scientists have suggested that Venus could
support some form of life, perhaps in its clouds. Humans, however, could
not breathe the air there.
Several spacecraft have visited and sent back information about ?sCH [/O

Venus, beginning with Mariner 2 in 1962. The immensely powerful (%/v. -

Hubble Space Telescope has also provided considerable data about
the planet.

Scientists have learned that the surface of Venus is marked
with hundreds of large meteor craters. These craters suggest that

since it formed, the surface of Venus has changed in a different way How are

from Earth’s surface. Earth has only a few large craters that are easy Venus a_“d,

to recognize. vaah'::' I::'::'s
Venus is different from Earth in another way, too. It hasn’t them different?

got a moon.

LEARN MORE! READ THESE ARTICLES...
MARS « PLANETS « SOLAR SYSTEM
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True or false? §
On the Moon
you would weigh
more than you
do on Earth.

© 2008 Encyclopadia Britannica, Inc.
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A Trip to the Moon

W)uld you like to go to the Moon? Someday you may be able to. DID YOU

Astronauts have already visited the Moon. They brought their KNOW?2 I
own food, water, and air. You would have to bring these things along i
too, because the Moon doesn’t have them. Since there’s no

Compared with the planets, the Moon ~ Wind or water to
wipe them out,

is very near to the Earth. It is only 239,000 = 4 ¢ 2ctronauts’
miles away. Spaceships travel fast enough  footprints on the
to cover that distance in a matter of hours. ~ Moon could still
: Someday there may be little towns on be there indg
= the Moon. The first ones will probably be mislon S
covered over and filled with air. When
 you’re inside the Moon town, you’ll be able
#= (o breathe normally without a space suit or air
i tanks. But you will need a space suit and an air '
tank to go outside.
Once you walk outside the Moon town, you

:“s‘j’::;a;:)"':‘l'g:;i ) e - will feel a lot lighter. You will be able to take
humans to walk on the Moon. giant steps of more than ten feet. You’ll be able
NS/ Galtech to throw a baseball almost out of sight. This is
because the Moon has fairly weak gravity, the force that keeps things from
flying off into space.

Gravity is also what gives your body weight. You would not weigh as
much on the Moon as you do on the Earth. If you weigh 42 pounds on the
Earth, you would weigh only 7 pounds on the Moon!

From the Moon you’ll see many more stars than you can see from the
Earth. They’ll also seem much brighter, because you won’t be looking
through layers of air and pollution. And you’ll be able to enjoy this view
for two whole weeks at a time. That’s the length of the Moon’s night!

LEARN MORE! READ THESE ARTICLES...
ASTRONAUTS + GRAVITY « SPACECRAFT
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1€ Red prapet

Mars is the fourth planet from the Sun. It is named after the
ancient Roman god of war. Since the planet is red in color, it also
called the “red planet.”

Mars is half the size of Earth. Its thin air is made up mainly of
carbon dioxide and other gases, so we wouldn’t be able to breathe it.

And the Martian surface is much colder than Earth’s is. Two small What
moons, Phobos and Deimos, orbit Mars. surface
The first spacecraft to fly close to Mars was Mariner 4, in 1965. Jlea‘“:‘e I‘:lf
ars holas

In the 1970s two Viking spacecraft landed there, and in July 1997 a record?
Mars Pathfinder set down. These efforts sent back from Mars soil _
sample reports, pictures, and other data—but no proof of life.

Because of similarities between Mars and Earth, however, scientists
think there could be some form of life on Mars.

Like Earth, Mars has ice caps at both
poles. But its ice caps are composed
mostly of solid carbon dioxide, or dry
ice. Liquid water has not been seen on
the surface of Mars. However, billions of
s years ago there may have been large

- lakes or even oceans on Mars.
;I ; S . Also like Earth, Mars has different
artian surface of rocks and fine-grained material,
photographed in 1976 by the Viking 1 spacecraft.  seasons. Mars takes 687 Earth days to go
e around the Sun once. This means its year
is almost twice as long as ours. But since it spins on its axis once every 24
hours and 37 minutes, its day is just about the same.

Mars has the largest volcano in our solar system, Olympus Mons. It
stands about three times higher than Earth’s highest point, Mount Everest,
and covers an area just a bit smaller than the entire country of Poland.

LEARN MORE! READ THESE ARTICLES...
EXTRATERRESTRIAL LIFE « SOLAR SYSTEM « SPACECRAFT

In this image taken by the Hubble Space Telescope in 1997, you
can see the north polar ice cap (white area) at the top and some

huge volcanoes (the darker red spots) in the left half of the photo.
Phil James (Univ. Toledo), Todd Clancy (Space Science Inst., Boulder, CO),
Steve Lee (Univ. Colorado), and NASA
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Ring of Lhe Planets

Jupiter 1s the biggest planet in our solar system. It is so big that all the
other planets could fit inside it at the same time and there would still be
room left over. The planet is named after the king of the Roman gods.

Jupiter is a giant ball of gases, mostly the elements hydrogen and
helium. Helium is the gas that makes balloons float in air, and hydrogen is
one part of water. The center of the
planet is probably made of a hot liquid,
like a thick soup.

Jupiter isn’t a very welcoming
place. It is extremely hot. It is
thousands of times hotter than the
hottest place on Earth.

Also, storms rage on Jupiter’s

Jupiter’s Great Red Spot (colors boosted) as seen by . K .
Voyager | spacecraft, 1979, surface almost all the time. Scientists

Jet Propulsion Laboratory/NASA

have seen one storm there that is almost
twice as wide as the Earth! It is called the Great Red Spot. It has been
raging on Jupiter’s surface for at least a few hundred years.

Jupiter has more than 60 moons. Some of them are
much bigger than Earth’s Moon. One is even bigger than
the planet Mercury! Others are tiny, only a few miles
across.

Astronomers have found something very exciting on
one of Jupiter’s moons, called Europa. They believe that it

has a huge ocean of water below its surface that may have Find and
simple life forms in it. correct the
error in this

sentence:

LEARN MORE! READ THESE ARTICLES...
A storm known as
PLANETS « SATURN « SOLAR SYSTEM the Big Red Do
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The Ringeq pjane

Satum is the sixth planet from the Sun. It is named after the
god of agriculture in Roman mythology. Saturn is visible
without a telescope, but its famous spectacular rings can only
be seen through such an instrument. The astronomer Galileo
was the first to use a telescope to view the planet.

Saturn is a gas planet, like Jupiter, Neptune, and Uranus.
Very little of it is solid. Most of Saturn consists of the elements

Ti
hydrogen and helium. It is covered with bands of colored fral::e‘;r
clouds. The thin rings that surround the planet are made of Saturn’s

water ice and ice-covered particles. Instruments on the
Voyager 1 and 2 spacecraft showed that these particles
range in size from that of a grain of sand to that of a large
building. Voyager 2 took the picture you see here.

Because Saturn is made of different substances, different parts of the
planet rotate at different rates. The upper atmosphere swirls around the
planet at rates between 10 hours and 10 minutes (Earth time) and about 10
hours and 40 minutes. The inner core, which is probably made of hot
rocks, rotates in about 10 hours and 39 minutes.

But Saturn takes 29 years and 5 months in Earth time to go around the
Sun just once. The Earth goes around the Sun once every 365 days.
Saturn’s year is so much longer because the planet is so much farther away
from the Sun.

Astronomers have found that at least 30 moons orbit Saturn. The
largest of these is Titan, which is almost as large as the planets Mercury or
Mars. In our photograph, you can see two moons as tiny white spots to the
lower left of (Dione) and below (Rhea) the planet. Other satellites include

Mimas, Enceladus, and Tethys.

LEARN MORE! READ THESE ARTICLES...
JUPITER « PLANETS « SOLAR SYSTEM
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King eorge’s Star

&
> =
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Uranus is the seventh planet from the Sun. Its name is that of
the god of the heavens in ancient Greek mythology.
When William Herschel discovered this planet in March 1781,
he named it Georgium Sidus (George’s Star) in honor of his king, Find and
George I1I of England. Others called it Herschel. In about 1850 correct the
scientists began to use the name Uranus. e;:‘;l;':i::e
The spacecraft Voyager 2 visited Uranus some 200 years after sentence:
Herschel discovered it. Findings confirmed that Uranus is When William
a large gas planet. Small amounts of methane gas in its upper Horsclielid|scoverad
. Uranus in 1781, he
atmosphere give the planet a blue-green color. named it Georgium
It takes Uranus 84 of Earth’s years to go around the Sun Sidus for his dog.

once, so its year is 84 times as long as ours. But the planet
takes only about 17 hours to spin on its axis once, so its day is shorter.

Unlike other planets, Uranus lies on its side at an odd angle. It points
first one pole toward the Sun, then its equator, and then the other pole. So
it is not yet clear which is the
planet’s “north” pole.

As with other gas planets,
such as Jupiter, Saturn, and
Neptune, Uranus has a system
of rings. In some places the rings
are so thin that they seem to
disappear.

The planet has more than 20
Voyager 2, the spacecraft that reported Uranus’ makeup. known moons that are made
© core mostly of ice and are heavily
cratered. The five major ones are Miranda, Ariel, Umbriel, Titania, and
Oberon. Their names are those of characters from works by William
Shakespeare and Alexander Pope.

LEARN MORE! READ THESE ARTICLES...
PLANETS « SATURN « SOLAR SYSTEM
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The Eighth plane

Neptune is the eighth planet from the Sun. It is named after the Roman
god of the sea.

The planet Neptune was discovered in 1846, but little was known about
it until the spacecraft Voyager 2 visited it in August 1989.

Neptune is made up mostly of gases.
Its bluish color comes from its thick
atmosphere of hydrogen, helium, and
methane. Like other gas planets, such as
Jupiter and Saturn, Neptune has rapid
winds and big storms. The winds on
Neptune are the fastest known in our
solar system, reaching speeds of about

Artist’s idea of Voyager 2 leaving Neptune after it R
visited that planet (seen in the background). 1,250 miles per hour.

© Corbis The planet rotates quickly, once

every 16.1 hours. This means its day is about two-thirds as long as ours.
But it has a much longer year. There are about 60,225 days in one Neptune
year. That’s how many days it takes the planet to orbit the Sun. It has been
in the same year since its discovery in 1846. Each season on Neptune lasts
for 41 Earth years.

Like Saturn, Neptune has rings, but they aren’t as noticeable. Q\CH 7
Neptune also has 13 known moons. Triton is the largest moon. LL/v QS,
Triton is slowly drawing closer to Neptune. It is believed that it 3
will someday crash into the planet.

LEARN MORE! READ THESE ARTICLES...

2 , .
DID YOU KNOW? PLANETS « SATURN + SOLAR SYSTEM T
than just a little a shorter day
It's more verage than Earth. So
chilly on Neptune. \ts2 why is Neptune’s
erature is 373° E.BY year so much longer
temp - Antarctica, the than ours?
comparison 4h, has (Hint: Neptune is the
\dest place on Earitt eighth planet from the
<o 129° F at .
asured a meré-= Sun, and Earth is only
me the third.)

its coldest.
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Fill in the
blanks:
Pluto is so

that it wasn’t
discovered until

© 2008 Encyclopadia Britannica, Inc.



The Dwarf panet

In Roman mythology Pluto was the god of the underworld. Pluto is the
name given to another dark mystery: a body called a dwarf planet in the far
reaches of our solar system. Pluto is smaller than the Earth’s Moon and is
the farthest major body from the Sun—most of the time.

Pluto 1s so distant and small that it wasn’t
discovered until 1930. Only recently have
very strong instruments like the Hubble
Space Telescope given us some details about
the mysterious faraway body.

Pluto is so mysterious that scientists have
not been sure what kind of body it is. For
many years they called it a planet, but it is

One of the first photos of Pluto’s surface,

taken with the Hubble Space Telescope. different from the other planets.

Alan Stern (Southwestern Research Institute), Marc . . .

Bule (Lowell Observatory), NASA, and the European Tlny Pluto’s dlameter 1S Only about

Space Ageney 1,485 miles. It’s not entirely clear what Pluto

is made of, but scientists think it may be 50 to 75 percent rock and the rest
frozen water and gases. So far from the Sun’s warmth, all of Pluto is
permanently frozen. Because of its small size and icy makeup and because
it travels in a part of the solar system where some comets are thought to
come from, Pluto seems more like a giant comet than a planet.
Pluto also spins in the opposite direction from most of the planets. If
you were on Pluto, you would see the Sun rise in the west and set in the
east. A day on Pluto is equal to six days and 25 minutes on Earth. Pluto’s
orbit, or path around the Sun, is very long. Therefore the dwarf planet’s
year takes more than 90,155 of our days. 2
Pluto’s moon, Charon, wasn’t discovered until We
1978. As you can see from the large photo, Charon is DID YOU KNO : ptuo

about half the size of Pluto—quite large for a moon. Walt Disney's dog c\:‘:':;‘:‘a“ ct.

Because it is so different from the planets, scientists | yas named for t:: appeared if 1930,
decided in 2006 that Pluto should be called a dwarf Pluto the d:i:i that Pluto was
planet instead of a real planet. They placed several other ':!‘:‘:ze v-

bodies in the same category.

LEARN MORE! READ THESE ARTICLES...
NEPTUNE « SOLAR SYSTEM « SPACECRAFT
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Ancien\

Mathematician-3s*

M M iy
ore than 1,500 years ago the Indian scientist Aryabhata U%I 2\
came up with some rules and ideas in mathematics that we still
use today, as well as some important facts about astronomy.
Aryabhata wrote Aryabhatiya, his major work, when he
was only 23 years old. Part of the book discusses two kinds of .
mathematics: geometry (a kind of math for measuring shapes F':)II::“:!“’
and objects) and algebra (which solves some number problems). Aryabhz;ta
The rest of the Aryabhatiya figured out
talks about the planets, the how long the
stars, and space. Aryabhata is without using
was the first astronomer to ——

state that the Earth is round

and rotates on its axis. He explained that
the Sun and the night sky only seem to

_ move across the sky from east to west
Aryabhata, India’s first unmanned satellte. each day because the Earth rotates the
inelan Space Research Organizaton other direction, from west to east.

Aryabhata figured out that one Earth rotation lasts 23 hours, 56
minutes, and 4 1/10 seconds. That is, he figured out how long one day is.
Today’s exact measurement is only a tiny fraction different! Of course, to
simplify things we count our day as having 24 hours.

Aryabhata also explained events called “eclipses,” which happen when
the Sun or the Moon goes dark. Hindu mythology says eclipses occur
when Rahu, a planet, gobbles up the Sun or Moon. But Aryabhata realized
that eclipses happen because of shadows cast by the Earth or the Moon on
one another.

The Indian government honored this great scientist in 1975 by naming
the country’s first satellite after him.

LEARN MORE! READ THESE ARTICLES...
ASTRONOMY « SUBRAHMANYAN CHANDRASEKHAR « NICOLAUS COPERNICUS

These are the ruins of Nalanda, the ancient Buddhist
learning center where Aryabhata studied and worked.
Khagola, the observatory at Nalanda, gave its name to

the term in India for astronomy: khagola-shastra.
© Lindsay Hebberd/Corbis
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Find and
correct the
error in the
following sentence: "8
Copernicus studied
the skies and finally
decided that the Sun

circles the Earth.




Hundreds of years ago many people thought that
the Earth stayed still and the Sun went around it. Then
came a man named Nicolaus Copernicus, who said that
it was the Sun that stayed still and the Earth that moved.
And he was mostly right.

Copernicus was born on February 19, 1473, in Poland.
His father died a few years after Copernicus was born,
and a wealthy uncle brought the young boy up. He sent him to the
University of Krakéw to study mathematics. There Copernicus also studied
the stars and planets.

Copernicus didn’t believe that the Earth was the center of the universe
and that all the other planets and stars circled around it. He studied the sky
, for years and finally decided that
the Sun sat at the center of the
universe. The Earth and the other
planets spun around the Sun.

Some of what Copernicus said
wasn’t correct. We know today
that all the planets and the stars,
including the Sun, move
constantly. We also know that the
Sun is the center not of the
universe but rather of the solar
— system. Yet Copernicus was right
An image of the solar system as Copernicus imagined it. in some ways. It is true that the
© Stefane Benchetty/Goris Earth circles the Sun.

Copernicus presented his ideas in a book called On the Revolutions of
the Celestial Spheres. The book wasn’t published for 13 years because the
Roman Catholic church opposed it. It is said that Copernicus received the
first copy as he was dying, on May 24, 1543.

LEARN MORE! READ THESE ARTICLES...

Unlike most people in his day, Nicolaus ASTRONOMY + JOHANNES KEPLER « SOLAR SYSTEM
Copernicus didn’t believe that the Earth

was the center of the universe. And his

studies eventually showed that he was right.
© Bettmann/Corbis

© 2008 Encyclopadia Britannica, Inc.
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Johannes Kepler was born on December 27, 1571, in Germany.
He was to grow up to be an important astronomer who made many
discoveries by studying the stars. Astronomers study the movements of
planets, stars, comets, and meteors. However, for most of his life Kepler
studied and taught mathematics.

When he was 23 years old, Kepler became an official calendar maker.
Calendar makmg was a difficult job because certain church holy days
[ S — had to happen just as a particular star was in
a particular spot in the sky. It took a lot of
complicated math to make a calendar come
out right.

In 1597 Kepler published his first important
- work, The Cosmographic Mystery. Kepler’s book
 explained the distance of the planets from the
- Sun. Kepler also said that all the planets revolve
- around the Sun and that the Sun remains in one
= - -eg‘ position—an idea that built on those of the earlier
Diagram of K"e‘l')'l‘;r‘sm wdelof the  Astronomer Nicolaus Copernicus.
universe. In 1600 Kepler moved to Prague, where he
© Bettmann/Corbis soon became Emperor Rudolf II's imperial
mathematician, the most important mathematics post in Europe.
Kepler discovered that Mars’s orbit is an ellipse (an oval-like
shape) rather than a circle. He also gave important laws for the
motion of all of the planets around the Sun.

Kepler’s scientific work was focused on astronomy. But he
also studied other sciences and mathematics so he could learn
everything possible about the stars.

Kepler was
LEARN MORE! READ THESE ARTICLES. .. teacher of
a) science.
ARYABHATA « ASTRONOMY « NICOLAUS COPERNICUS

Johannes Kepler became the official mathematician to
Emperor Rudolf Il. This picture shows him explaining

some of his discoveries to the emperor.
© Bettmann/Corbis
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Sir Isaac Newton’s theory of gravity

An APple, ap 1dea

an you throw a ball into the air, do you wonder why it always comes
back down? Why doesn’t it keep going up?

One man did more than wonder. He was Sir Isaac Newton.

There is a story that as Newton sat under an apple tree, an apple struck
him on the head. He wondered why the apple fell down instead of up. Was
some force that no one could see pulling the apple to the ground?

e Actually, it was Newton’s observation of the

~ motions of the planets that contributed most
. importantly to his great discovery: the Law of
Universal Gravitation. This “natural law” helps
explain how the Earth and the Moon and the planets
keep from bumping into each other. It explains why
things feel light or heavy and what makes them fall
to the ground.

What Newton decided was that everything has
gravity. And every object’s gravity has a pull on

Newton’s reflecting telescope, . . K
made in 1668. everything else around it. Heavy things pull harder

© James A. Sugar/Corbis

than light ones.

Newton figured out many other things too. Did you know that
white light is actually made of seven colors? They are the colors that
make up a rainbow. Newton discovered that. He let the light pass
through a prism, and the seven colors all came out separately. He
then let the colors pass through another prism and they combined
back into white light.

Newton’s investigations also led him to invent the first reflecting
telescope, which uses mirrors to gather light to improve a telescope’s correct the
capability. His design is still used by amateur telescope makers. error in the

Isaac Newton, one of the greatest scientists who ever lived, died | following sentence:
in 1727 and was buried in Westminster Abbey in London, England. | Newton's theory of

.. . reflecting telescopes
He was the first scientist to be honored this way. :

Find and

LEARN MORE! READ THESE ARTICLES...
ALBERT EINSTEIN « GRAVITY » PLANETS

contributed to his lasting reputation as

one of the greatest scientists of all time.
© Bettmann/Corbis

© 2008 Encyclopadia Britannica, Inc.
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Young Albert Einstein didn’t always do well in school. His teachers
thought he took too long to answer questions. And often they got upset
because Albert thought of questions they couldn’t answer.

The more Albert learned, the more things he
thought about. The more he thought, the more
questions he had. By age 12 he had decided
that he would solve the riddle of the “huge
world,” the universe.

Einstein thought there must be some
rules to explain why everything in the
universe, big and little, acts as it does.

The Einstein Memorial, a sculpture
honoring the great scientist, in . R R
Washington, D.C., U.S. How can gravity attract distant objects

© Roman Soumar/Corbis

through empty space? What makes tiny

. . . Find and
atoms stick together to form all the different things there are? correct the
He thought and thought until he believed he had some of the error in the
answers for things that scientists had long tried to figure out, following
such as what makes gravity work and how fast light can travel. Albs::t:?:s::in
Einstein even proved such unexpected things as the fact that invented gravity.

light bends under the force of gravity. __________________
You may have heard of Einstein’s famous formula E = mc*. This

stands for a complex idea called “relativity.” But in the simplest terms

it shows that a small particle of matter is equal to an enormous quantity

of energy.
Einstein introduced entirely new ways of thinking about time, space,

matter, energy, and gravity. His ideas guided such scientific advances as

space exploration and the control of atomic energy. One of the concepts

he explained, the photoelectric effect, led to something most people enjoy

daily: television.

LEARN MORE! READ THESE ARTICLES...

Dip YO o ARYABHATA « GRAVITY « UNIVERSE
One o5, 2V KNo
(1]
Ce Nstej,
bookma Sed 5 checy, f:," has j; that
”‘\a r 31 Albert Einstein, shown here in his study, introduced
nd Jog; - 1S
st it as entirely new ways of thinking about time, space,

matter, energy, and gravity.
© Bettmann/Corbis
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Discovering

Astronomer Subrahmanyan Chandrasekhar was born in Lahore, QCH 4 /O

India (now in Pakistan). He studied at home, then attended (Lé,v. =

universities in India and England. He traveled to the United States
to work and became a U.S. citizen in 1953.

Chandrasekhar’s work on stars helped explain how the strange
space phenomena called “black holes” are born.

By the early 1930s scientists had T
decided that over billions of years a star false?
changes its chemical makeup and its Chandrasekhar
energy drains away. The star then starts ':.kmw“ for

. . . . is work on
to shrink, pulled into a tight ball by its the Sun.
own gravity. It ends up about the size
of the Earth and becomes a “white dwarf” star.

Chandrasekhar, however, showed that this
process happens only to stars about one and a
half times the size of our Sun or smaller. Larger
stars actually continue to fall in on themselves.

Finally their gases explode in a supernova,
shining a billion times brighter than the Sun.

Lalitha Chandrasekhar at the unveiling
of the Chandra X-Ray Observatory,
named to honor her husband. These larger stars become neutron stars after

© Reuters NewMedia Inc./Corbi . . .
euters Newdfedia fne/Gorbs their explosions. A neutron star is only about 12

miles across, but it has as much matter in it as the Sun.

Even bigger stars than those will collapse into black holes. Black holes
have so much gravity in such a small amount of space that nothing can
escape from them, not even light!

Chandrasekhar’s discoveries were so important that they were named
the “Chandrasekhar limit” for him. And in 1983 he was awarded the Nobel
Prize for Physics for his contributions to scientific knowledge.

LEARN MORE! READ THESE ARTICLES...
ARYABHATA « GRAVITY » STARS

On the University of Chicago campus where he taught,
Subrahmanyan Chandrasekhar sits at the base of a
statue named “Nuclear Energy,” created by sculptor

Henry Moore.
© Bettmann/Corbis
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OVV¢
woman to fly into outer space. Only two other DD you K‘_‘;‘sn in space

women had ever flown in space before, both from Other reshkova &
. . P include Valentind ‘\'ee goviet Unionl
the former Soviet Union. Russia (forme th o spate (1963),
Ride did not grow up planning to be an the very first W “a&;ﬁ African
astronaut. She actually started out as an athlete and Mae ‘:“;::n’ast naut, a‘;:z‘
and was a talented tennis player. But she decided American \e Endeavor (1994)-
pey the space shutt!

to go to college instead, studying first English and
then science.

Ride was one of about a thousand women who applied to be an
astronaut and serve as a scientist on the new space shuttle flights. While
still finishing her graduate school education, Ride was chosen by NASA
(the National Aeronautics and Space Administration) to be one of six new
female astronauts.

In 1979 she completed her NASA training, earning her pilot’s license
at the same time. Four years later, on June 18, 1983, she became the first
American woman in space. Ride was chosen as flight engineer aboard the
space shuttle Challenger. Her work as a scientist meant that she could
monitor and run the shuttle’s complicated equipment.

Ride remembers that “the flight was the most fun I’1l ever
have in my life.”
She flew into space a second time on October 13, 1984.
This time, her childhood friend Kathryn Sullivan made history
by becoming the first American woman to walk in space.
Sally Ride has shared her exciting experiences and
knowledge in books for kids, including 7o Space and Back in

True or 1986 (written with Susan Okie) and Voyager: An Adventure to
false? the Edge of the Solar System in 1992 (with Tam

 Sally Ride O’Shaughnessy).

is famous for

_ LEARN MORE! READ THESE ARTICLES...
ASTRONAUTS « MOON « SPACECRAFT

Before Sally Ride became the first American woman
in space, she was part of the team on the ground,
communicating with the astronauts in space. It must have

been exciting to experience both sides of those calls.
© Bettmann/Corbis
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Explormg the

Once the Moon was the only important thing in orbit around KNOW?

planet Earth. Today many objects circling the Earth have been -

launched into space by human beings. All these orbiters, the Earth’s
including the Moon, are called “satellites.” Those launched by gravity and visit
people are called “artificial satellites.” a space station,

you must travel
at a speed of 7
miles per second.

Communications satellites send telephone, television, and
other electronic signals to and from places on Earth. Weather
satellites take pictures of the clouds and wind systems. Various
scientific satellites gather information about outer space. There
are even “‘spy’ satellites to take pictures for the military. And there
are space stations.

In the late 20th century the United States, Russia, the European
Space Agency, Japan, and Canada joined forces to build the International
Space Station (the ISS). It is meant to have people on it all the time. In
1998 the first two ISS modules were launched and joined together in
space. In November 2000 the first three-person crew, an American and two
Russians, occupied the still-growing station.

Large space stations are planned for the future. These will have many

people working in them all the time. They may be like airports are
CH today, where a person changes planes to go to a specific
??\ [/Q destination. But from a spaceport people would change
u%' 2\ spacecraft to travel to the Moon, another planet, or another
space station.

LEARN MORE! READ THESE ARTICLES...
ASTRONAUTS « MOON « PLANETS
Why is a
space station

called a
satellite?

In November 2000 the first three-person crew, an
American and two Russians, occupied the still-growing

International Space Station.
© NASA
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Going W ™ Spac?

Space i1s what we call the area that’s 100

miles or more above Earth’s surface. Below that

boundary is Earth’s atmosphere—the layer of

gases including the air we breathe. In space there

1s no air to breathe. And it is very, very cold.
Russia and the United States were the first

countries to send people into space. Russia’s space

D\ Y KNO ets have
use different plan naut’s

B_eca nt gra itiesy an \a“et to
d‘ﬂ-e‘:t would change ms:rona t
\Melget For examples 1th wou
p\a':‘;‘\i‘ng 165 pounds n Mars

.- igh only 62 pounds 9

%390 pounds on Jupiter

travelers are called “cosmonauts,” which means “space sailors.” Those
from the United States are called ‘“astronauts,” meaning “star sailors.”

In 1961 cosmonaut Yuri Gagarin became the first man to travel into
space. In 1969 U.S. astronaut Neil Armstrong became the first man to walk
on the Moon. Sally Ride, in 1983, was the first American woman astronaut.

Today people travel into space inside space shuttles that ride piggyback
on a rocket into space. After blastoff, the Earth outside the shuttle moves
farther and farther away until it looks like a big blue-and-white sea outside

the astronauts’ window.

In space anything not tied down will float—including the astronauts
themselves! Earth’s gravity has become too weak to hold things down. In

fact, it’s hard to tell what “down” means in space.

The shuttle’s many special machines help astronauts exist in ?&CH [/O
space. The main computer helps fly and control conditions >

=

—

within the shuttle. A long metal arm lets the astronauts handle
things outside their ship. And many other machines are carried

along for experiments.

Today most space shuttle trips are to space stations, where
astronauts and cosmonauts can live while they work in space. Space is

LEARN MORE! READ THESE ARTICLES...
GRAVITY » SALLY RIDE « SPACECRAFT

Imagine you are lying on your back inside a space
shuttle. Two long rockets will help your heavy
spaceship get off the ground. With five seconds
to go, the fuel in your spaceship starts burning.

“Five...four...three...two...one.”
NASA

the area
a) more than 100
miles out from Earth.
b) more than 10 miles
out from Earth.
c) more than 1,000
miles out from Earth.
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In addition
to an
atmosphere,
which three

things are needed

for life?

a) water, heat, and air
b) dirt, heat, and light
c) water, heat, and light

\
SQ&G parth

buld there be life elsewhere in the universe? There are some people
vho think that it’s possible. They have given the idea a name,
extraterrestrial life. “Extra” means “beyond” and “terrestrial” means
“of the Earth,” so altogether the name means “life beyond the Earth.”

Most scientists believe that for another planet to have life on it, it
must have an atmosphere (air), light, heat, and water like the Earth does.

We get our light and heat from the Sun. The universe is filled with
millions of stars like our Sun. Scientists are trying to find out if these
stars have planets, maybe Earth-like planets. If there is such a planet,
then it could have life on it.

It’s not easy to find extraterrestrial life. The universe is an immense
place to search. Some scientists believe that if there is intelligent life
elsewhere, it may send radio signals to us. So far, the only signals that
scientists have found are the natural ones that come from stars and
planets themselves.

S



Whether it is possible or not, the idea of beings on other planets has
excited people for years. Some believe that aliens from other worlds have
even visited Earth. They call these aliens “extraterrestrials,” or “ETs.”
Some even claim to have seen ETs and their spaceships, which are called
“unidentified flying objects,” or simply “UFOs.”

What do you think, are there creatures living on other planets? And
how do you think they would live?

LEARN MORE! READ THESE ARTICLES...
ASTRONAUTS ¢ SPACECRAFT « UNIVERSE

© 2008 Encyclopadia Britannica, Inc.




agriculture farming

artificial made by human beings rather
than occurring
in nature

atmosphere the envelope of gases that
surrounds a planet

axis imaginary pole going through the
center of the Earth or other heavenly
body

chemical one of the combined
substances making up living and
nonliving things

comet chunk of frozen space debris that
has a shiny tail and orbits the Sun

crater bowl-shaped dent in a surface

cratered marked with bowl-shaped
dents

data factual information or details
debris trash or fragments

diameter the length of a straight line
through the center of an object

eclipse darkening of the Sun, Moon, or
other heavenly body by the shadow of
another heavenly body
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element in science, one of the simplest
substances that make up all matter

expanse large area

graduate school higher-level university
program available to students who have
completed the basic study program

gravity force that attracts objects to
each other and keeps planets circling the
Sun

imperial having to do with an emperor
or empire

investigate look into or study

laboratory place where science tests
and experiments are done

massive heavy or large

meteorite a mass of material from
space that reaches the Earth’s surface

module independent unit made to be
part of a larger structure

molecules the smallest possible pieces
of a particular substance

monitor watch carefully and keep track
of

orbit (verb) travel around an object;
(noun) an object’s path around another
object

particle tiny bit

phenomenon (plural phenomena) event
or happening

photoelectric effect electrical effect
produced when light strikes a metal
surface

prism a piece of many-sided clear
crystal

rotate spin or turn
rotation spinning or turning

satellite natural or man-made object
that circles another object, usually a
planet

space shuttle rocket-launched airplane-
like vehicle that transports people to and
from space

sphere ball or globe

supernova the explosion of a very large
star during which it may become a
billion times brighter than the Sun



Aldrin, Edwin E., also called Buzz

Aldrin (American astronaut)
walking on the Moon photograph
page 29

Alpha Proxima Centauri (star)
Did you know? page 14

Antarctica (continent)
Did you know? page 38

I ND E X

Chiron (comet)
Did you know? page 37

color
Sir Isaac Newton page 49
universe page 9

comets page 21
solar system page 23

constellations (groups of stars)

gravity page 10
Albert Einstein page 50
Did you know? page 56
Moon page 29
Sir Isaac Newton page 49
solar system page 23
Subrahmanyan Chandrasekhar
page 53

Great Red Spot (feature of Jupiter)

Armstrong, Neil (American astronaut) Jupiter page 32, photograph page 32

galaxies page 13
astronauts page 59

Copernicus, Nicolaus (Polish Halley, Edmond (English astronomer)

Aryabhata (Indian astronomer and
mathematician) page 42
LEARN MORE look under astronomy

Aryabhata (Indian space satellite)
Aryabhata the astronomer page 42,
photograph page 42

asteroids, also called minor planets
page 18
LEARN MORE look under planets

astronauts, also called cosmonauts
(space explorers) page 59
gravity page 10
Moon page 29, photograph page 29
LEARN MORE look under Ride, Sally;
spacecraft

astronomy (science) page 7
LEARN MORE look under people:
Aryabhata; Chandrasekhar,
Subrahmanyan; Copernicus,
Nicolaus; Kepler, Johannes; and
things: asteroids; comets; galaxies;
planets; solar system; stars;
telescopes; universe

big bang theory (science)
universe page 8

black holes (objects in space)
stars page 14
Subrahmanyan Chandrasekhar
page 53

Buddhism (religion)
ancient Buddhist learning centre in
India photograph page 43

Chandrasekhar, Subrahmanyan

(Indian-American astronomer) page 53

LEARN MORE look under astronomy

Charon (moon of Pluto)
Pluto page 41, photograph page 40
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astronomer) page 45
LEARN MORE look under astronomy

cosmonauts (space explorers): look
under astronauts

dark matter (object in space)
Did you know? page 9

Earth (planet)
Aryabhata page 42
Did you know? page 56
solar system illustration page 22
LEARN MORE look under planets

eclipses
Aryabhata page 42

Einstein, Albert (German-American

scientist) page 50

ETs (life on other planets): look under

extraterrestrial life

Europa (moon of Jupiter)
Jupiter page 32

evening star (planet): look under Venus

extraterrestrial life page 60
Did you know? page 16

Gagarin, Yuri (Russian cosmonaut)
astronauts page 59

galaxies page 13
universe page 9

LEARN MORE look under solar system;

stars

Galileo Galilei (Italian astronomer,
mathematician, and philosopher)
Saturn page 35
LEARN MORE look under astronomy

Georgium Sidus (planet): look under
Uranus

comets page 21
LEARN MORE look under astronomy

Halley’s Comet
comets page 21

helium (chemical element)
Jupiter page 32

Herschel, Sir William
(British-German astronomer)
Uranus page 36
LEARN MORE look under astronomy

Hubble Space Telescope
Pluto photograph page 41
Venus page 27
LEARN MORE ook under telescopes

hydrogen (chemical element)
Jupiter page 32
stars page 14

International Space Station
spacecraft page 56, photograph
page 57

iron (chemical element)
stars page 14

Jupiter (planet) page 32
Did you know? page 59
solar system illustration page 22
LEARN MORE look under planets

Kepler, Johannes (German astronomer

and mathematician) page 47
LEARN MORE look under astronomy

light
Albert Einstein page 50

Subrahmanyan Chandrasekhar
page 53

Magellan (U.S. space probe)

launch from space shuttle photograph

page 27



Mariner (American space probes)
Mercury page 24, photograph page 24

Mars (planet) page 31
Did you know? page 59
solar system illustration page 22
LEARN MORE look under planets

Mercury (planet) page 24
solar system illustration page 22
LEARN MORE look under planets

Milky Way Galaxy
galaxies page 13, photograph page 12

minor planets: look under asteroids

Moon (moon of Earth) page 29
astronauts page 59
gravity page 10

moons (satellites of planets): look under
Moon; and for other moons look under:
Jupiter; Mars; Neptune; Pluto; Saturn;
Uranus

morning star (planet): look under
Venus

Neptune (planet) page 38
solar system illustration page 22
LEARN MORE look under planets

Newton, Sir Isaac (English scientist
and mathematician) page 49

Olympus Mons (volcano on Mars)
Mars page 31

orbit (astronomy)
asteroids page 18

outer space: look under space

Piazzi, Giuseppe (Italian astronomer)
asteroids page 18
LEARN MORE look under astronomy

planets page 16
solar system page 23
LEARN MORE look under asteroids;
Earth; Jupiter; Mars; Mercury;
Neptune; Pluto; Saturn; Uranus;
Venus

Pluto (dwarf planet) page 41
Did you know? page 7
planets page 16
solar system page 23, illustration
page 22
LEARN MORE look under planets

prism
Sir Isaac Newton page 49

red planet: look under Mars
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relativity (science)
Albert Einstein page 50

Ride, Sally (American astronaut)
page 54
LEARN MORE ook under astronauts

rockets
astronauts page 59, photograph
page 58

Russia (country)
astronauts page 59

satellites (objects in space)
Aryabhata page 42, photograph
page 42
spacecraft page 56

Saturn (planet) page 35
solar system illustration page 22
LEARN MORE look under planets

solar system page 23
Johannes Kepler page 47
Nicolaus Copernicus page 45,
illustration page 45
LEARN MORE look under asteroids;
comets; Earth; Jupiter; Mars;
Mercury; Neptune; planets; Pluto;
Saturn; Uranus; Venus

space, also called outer space
astronauts page 59
gravity page 10
universe page 8

LEARN MORE look under objects in space:

asteroids; comets; galaxies; planets;
stars

space shuttles
astronauts page 59, photograph
page 58
Sally Ride page 54

spacecraft page 56
Mars page 31
Mercury page 24, photograph page 24
Moon page 29
Neptune page 38
space shuttle launch photograph
page 58
Uranus page 36, photograph page 36
Venus page 27, photograph page 27
LEARN MORE ook under astronauts

spectroscope (science)
universe page 9

Star of Bethlehem
Did you know? page 26

stars page 14
Did you know? page 16

Subrahmanyan Chandrasekhar

page 53

LEARN MORE look under galaxies; solar
system

Sun
planets page 16
solar system page 23
stars page 14

supernova (star phase)
stars page 14
Subrahmanyan Chandrasekhar
page 53

telescopes
astronomy page 7
Sir Isaac Newton page 49, illustration
page 49
LEARN MORE look under Hubble Space
Telescope

television, also called TV
Albert Einstein page 50

Triton (moon of Neptune)
Neptune page 38

UFOs, also called unidentified flying
objects
extraterrestrial life page 61

universe page 8
Albert Einstein page 50
Kepler’s model illustration page 47
LEARN MORE look under astronomy

Uranus, also called Georgium Sidus
(planet) page 36
solar system illustration page 22
LEARN MORE look under planets

Venus (planet) page 27
solar system illustration page 22
LEARN MORE look under planets

Viking (U.S. space probes)
Mars page 31, photograph page 31

volcanoes
Mars page 31

Voyager (U.S. space probes)
Jupiter photograph page 32
Neptune page 38, illustration page 38
Saturn page 35
Uranus page 36, photograph page 36

white dwarf stars
stars page 53
wind
Neptune page 38
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I NTRODUC CTTION

What’s an oasis? Is a “finger of land” smaller than your hand?

How can water be stronger than stone?

What’s another name for giant floating ice cubes?

m Planet
Eal’ th, you’ll discover

answers to these questions
and many more. Through
pictures, articles, and fun
facts, you'll travel around
the world, seeing the
highest and the lowest, the
hottest and the coldest,
and the strangest and most

beautiful places on Earth.

© 2008 Encyclopadia Britannica, Inc.

To help you on your journey, we’ve provided the following guideposts in
Planet Earth:

B Subject Tabs—The colored box in the upper corner of each right-hand
page will quickly tell you the article subject.

B Search Lights—Try these mini-quizzes before and after you read the
article and see how much—and how quickly—you can learn. You can even
make this a game with a reading partner. (Answers are upside down at the
bottom of one of the pages.)

B Did You Know?—Check out these fun facts about the article subject.
With these surprising “factoids,” you can entertain your friends, impress
your feachers, and amaze your parents.

B Picture Captions—Read the captions that go with the photos. They
provide useful information about the article subject.

B Vocabulary—New or difficult words are in bold type. You'll find
them explained in the Glossary at the end of the book.

B Learn More!—Follow these pointers to related articles in the book. These

articles are listed in the Table of Contents and appear on the Subject Tabs.
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The pyramid and the camel, pictured here
in Giza, Egypt, are two images often

associated with the Egyptian desert.
© Royalty-Free/Corbis
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Geography is a science that studies the Earth’s surface. It studies what
makes the different shapes and colors of the Earth—the ground, rocks, and
water, what does and does not grow.

If you look at the Earth as a geographer does, then you might see it as
a colorful map. Much more than half of it is blue with oceans, lakes, rivers, \\
and streams. In some places it is tan-colored with the sands of dry deserts.

In other places it is green with forests. There are purple-gray mountains
and white snowcapped peaks. And there are the soft yellow of grainfields
and the light green of leafy crops.

Part of learning about the Earth is learning where people can and can’t
live. The different colors of your Earth map can help you discover this.

You won'’t find many people in the tan, white, or larger blue parts—
deserts, the snowfields, and oceans. Not many people live in the deserts,
because deserts are hot and dry. Very few plants can grow there. In the high
mountains and at the North and South poles, it is very cold. Most plants
don’t like the cold, and most people don’t either.

You will find people in and near the green and yellow parts and the
smaller blue parts—the farmlands, forests, rivers and lakes. To those
regions you can add brown dots and clusters of dots, for towns and cities.

There’s a lot to learn about the Earth, just as there’s a lot to learn about
a friend. Geography helps you become a friend of the Earth.

LEARN MORE! READ THESE ARTICLES...
CONTINENTS « OCEANS « RAINFORESTS

The coast of Nova Scotia, in Canada, shows some of the
% Earth’s many shapes and colors. Geography looks closely

at what makes these different shapes and colors.
© Raymond Gehman/Corbis
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GEOGRAPHY

Areas where
not many people
live are also the
areas where few
plants grow. Why do
you think that is?
(Hint: What do you do
with lettuce, beans,
and apples?)
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T NORTH AMERICA
he continents are the largest bodies of land on the Earth. Look at a
globe. Whatever is blue is water. Most of the rest is land: the continents.

There are seven continents. From biggest to smallest, they are Asia,
Africa, North America, South America, Antarctica, Europe, and Australia.

Some continents, such as Australia and Antarctica, are completely
surrounded by water. And some continents are joined together, as Asia and
Europe are.

Continents are physical bodies, defined by their shape, size, and
location. They have mountains, rivers, deserts, forests, and other physical
features. But humans have divided them into political groups, called
“countries” or “nations.”

Large continents, such as Asia, may include both very large countries,
such as China, and very small countries, such as Nepal. Australia, the
smallest continent, is also itself a country—one of the world’s largest.

North America contains three large countries—Canada, the United
States, and Mexico—and a few small countries in a region known as
Central America. Europe, on the other hand, is the world’s second smallest
continent but has about 50 countries.

Africa, the second largest continent, is believed to be where the very
first humans appeared. The continent of Antarctica is all by itself down at
the South Pole. It is rocky and is covered by thick ice that never melts.
Only a few plants and animals can be found along its seacoasts.

Earth scientists believe that the continents began forming billions
of years ago. Lighter parts of Earth’s molten core separated from

heavier parts and rose to the top. As they cooled off and became Q\CH L
solid, the land that would become the continents formed. Q/V‘ Q;
The continents were probably joined together at first and ) -

then drifted apart. One theory supposes that there were once two
“supercontinents”: Gondwanaland in the south and Laurasia in

the north.
LEARN MORE! READ THESE ARTICLES. .. Name
A D 0 the seven
NTARCTICA « DESERTS « OCEANS continents.

SOUTH AMERICA
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Antarctica is the coldest, windiest, and highest continent in the world!
It lies at the bottom of the world, surrounding the South Pole. The name
Antarctica means “opposite to the Arctic,” referring to the Arctic Circle on
the other side of the world.

The coldest temperature recorded in Antarctica is also the world’s
lowest, at —128.6° F. A sheet of ice covers the entire continent. At its
thickest point, the ice is almost 3 miles deep—and that’s on top of the
ground. The continent contains most of the world’s ice and much of the
world’s freshwater. Toward the edges of the continent, the ice becomes
glaciers, creeping rivers of ice.

l' Strange and wonderful Antarctica has only one da}7 in the entire year.
The Sun generally rises on September 21 and sets on March 22. This one
long day is the summer! From March 22 until September 21, the South
Pole is dark and Antarctica has its night, or winter.

. People do not live permanently in Antarctica. Only scientists and some
&4 advengurous tourists visit. There are, however, 45 species of birds in ,\ )
, . ot " ' - .

»”
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ANTARCTICA

Antarctica, including the emperor penguin and the Adélie ,%/v 2\
penguin, that live near the seacoast. Also, four species of seals
breed only in Antarctica.
Whales live in the water around the frigid continent. The
killer whale, the sperm whale, the rare bottle-nosed whale, the
pygmy whale, and seven species of baleen whales can all be Match the
found off the coast. “l::rl:::st ‘I';ilt)tlihe
Oddly, there are active volcanoes in Antarctica. That Ty t.o
means you can find not just the world’s coldest temperatures do some figuring and

here but, deep down, some of the hottest too. clever thinking!
-128.6 bird species

LEARN MORE! READ THESE ARTICLES. .. 182.5 thickness of ice
3 length of one day

- DESERTS « GLACIERS « ICEBERGS B ol Eit it

v \
- "»

These emperor penguins are some of Antarctica’s very few
inhabitants. So in a way they might indeed be considered the .
“rulers” of this harsh and beautiful frozen desert continent. ' B3 e
© Galen Rowell/Corbis
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W1at makes mountains? Several different processes
contribute to mountain building. And most mountains are formed
by a combination of these, usually over millions of years.

.. . . . . Mountains
Deep inside, the Earth is so incredibly hot that everything T
is melted, or molten. This molten material, or lava, escapes to a) volcanoes erupt.

the Earth’s surface when volcanoes erupt. The lava cools and / bl earthquakes happen.
becomes hard and solid. This happens again and again, c} the Earth pushes

. . . . . together.
collecting until there is a volcanic mountain. d) all of the above.
Mount Fuji in Japan and Mount St. Helens in y

Washington state, U.S., are volcanic mountains. There are also many
undersea volcanic mountains—much taller than anything on land!

In some cases strong earthquakes caused the surface rock for miles and
miles to break. Part of the surface would then be lower and part of it
higher. More earthquakes moved the lower parts down and the upper parts
up. Eventually, the high parts became tall enough to make mountains.

Still other mountains were pushed up from the bottom of an ocean
when two enormous portions of the Earth crashed together—uvery slowly,
over millions and millions of years. Some of the largest mountain chains
formed this way. The Andes of South America are an example.

Another mountain-building process is called “folding.” If you push a
carpet up against a wall, it folds and rumples. That’s basically the way the
Appalachian Mountains in eastern North America were formed.

At first most mountains were steep and sharp. But even hard rocks can
be worn away. Slowly, with the wind and the rain rubbing at them, steep
sharp mountains grow smoother, shorter, and rounder.

LEARN MORE! READ THESE ARTICLES...
CAVES - ISLANDS « OCEANS
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Stronger th an S

Caves are natural openings in the Earth large enough for a
person to get in. Most have been made when rainwater or streams
have worn away rock—usually a softer rock such as limestone.
The wearing-away process is called “erosion.”

Slowly, over millions of years, the water works away at the soft
rock, making a small tunnel-like opening. As more and more rock

tone

wears away, the opening grows wider and deeper. Soon even more thw::ﬁh of
. . . e following
water can flow in. In time, many of these openings become huge is not a way that
Mammoth Cave-Flint Ridge in Kentucky is a linked system ocean waves

of caverns. It is 345 miles long, one of the longest in the world.
In France the Jean Bernard, though much shorter (11 miles
long), is one of the world’s deepest caves, reaching down more
than 5,000 feet.

Some caves have beautiful craggy formations called “stalactites,” like
those pictured here, that hang from the cave’s roof. These are made by
water seeping into the cave. Each drop leaves a very tiny bit of dissolved
rock on the ceiling of the cave. After thousands and thousands of years, an
icicle-shaped stalactite forms.

When water drips to the cave’s floor, it deposits small particles of
solids. These slowly build up into a stalagmite, which looks like an
upside-down icicle.

There are other kinds of caves that are made in different ways. When
lava flows out of a volcano, it sometimes leaves gaps, making volcanic
caves. When ice melts inside a glacier, glacier caves result. And ocean
waves pounding on the shore year after year can wear away a cave in
the face of a cliff.

LEARN MORE! READ THESE ARTICLES...
GLACIERS + GRAND CANYON « RIVERS
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most trees and plants cannot grow there. Some deserts will go for years
without rain. They are difficult places to live in, and the few plants,
animals, and people who live there have
to be tough to survive. Every continent
except Europe has a desert. Even
Antarctica has one, a frigid desert.

Most deserts, however, are arid, or
| dry, deserts with mile after mile of sand,
¢ baked earth, and barren rock. In the
Golden dsert snpdragons, or yellow Mojave daytlme these places look like lost
flowers, in Death Valley, California, U.S. worlds—hot, dry, and silent. Usually, the
© Denel Guln/Cornis only plants growing there are low thorny
ones. These plants store most of the water they are able to collect. It may
be a long time before their next drink.

At night it can be quite cold in the desert. That’s when creatures that
have been hiding from the Sun’s burning rays come out of their homes.
Many of the creatures are lizards and insects such as scorpions. There are
also different kinds of rats as well as other, larger animals.

You can hear the animals squeaki d li sCH ¢,

queaking and growling near water e @
holes and springs. That’s where the coyotes, badgers, bobcats, (L,,L' 2\
foxes, and birds gather, all hunting for food and water. When the
rare spring does bubble up in the desert, plants and trees begin to
grow. An island of green like this is called an “oasis.”

Many people choose to live in the desert. In late afternoon the sky
turns crimson and gold, and the mountains make purple shadows. Fill in
And at night the stars seem close enough to touch. the blank:

Every continent
except
LEARN MORE! READ THESE ARTICLES...
ANTARCTICA » OASIS « RAINFORESTS has a desert.

This California (U.S.) desert, called Death Valley, is
both beautiful and dangerous. It’s also the lowest point

below sea level in the Western Hemisphere.
Joseph Sohm—Chromosohm/Photo Researchers
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 date palms. They provide hoth food
pugh shade to grow other plants that are

00 sensitive to grow directly in the desert sun.
Robert Everts—-Stone/Getty Images

How is an
oasis like an
island?




-

Bobably the most precious thing in the world is fresh water. If
a person was lost in a desert without any special equipment or
supplies, he or she would soon die from lack of water.

It is therefore not surprising that very few people live in the
desert. But some people do. Where do they stay? Obviously, they
stay where there is water.

A place in the desert with a natural supply of fresh water is called
an “oasis.” An oasis has enough water to support a variety of plants.

Most oases (the plural of “oasis’’) have underground water
sources such as springs or wells. Al-Hasa is the largest oasis in the
Middle Eastern country of Saudi Arabia. It has acres and acres of
palm groves and other crops.

But not all oases have a constant supply of water. Some areas
have dry channels called “wadis,” where springs sometimes flow.
And desert areas at higher elevations sometimes receive extra rain
to support plant life.

In the Sahara people can live year-round in the oases because the
water supply is permanent. The oases allow crops to be watered,
and desert temperatures make crops grow quickly. The date palm is
the main source of food. However, in its shade grow citrus fruits,
figs, peaches, apricots, vegetables, and cereals such as wheat, barley,
and millet.

The Siwa Oasis in western Egypt has about 200 springs. It is a
very fertile oasis, and thousands of date palms and olive trees grow
there. In fact, the people living in this oasis export dates and olive
oil to other places in the world.

LEARN MORE! READ THESE ARTICLES...
DESERTS « ISLANDS « NILE RIVER
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of Michiga na
excellent example of

a peninsula looks like.
© James L. Amos/Corbis
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NEEIS of Land

A peninsula is a body of land surrounded by water on three sides. The word
“peninsula” comes from the Latin paene insula, meaning “almost an island.” There
are peninsulas on every continent, but every one is different. Most peninsulas of any
significance extend into oceans or very large lakes.

In the United States, Florida is a peninsula. The state of Alaska qualifies as one
and has several smaller peninsulas of its own.

One of the last great wilderness areas in the United States is on the Olympic
Peninsula in Washington state. It is surrounded by the Pacific Ocean, the Strait of
Juan de Fuca, and Puget Sound. It has a rainforest, rivers, alpine peaks, glaciers, and
such creatures as salmon and elk.

In Mexico there are two main peninsulas, the Yucatdn Peninsula in the east and
Baja California in the west. The Yucatan Peninsula draws tourists to the ruins of
great Mayan cities such as Uxmal and Chichén Itz4.

Another famous peninsula is the Sinai Peninsula of Egypt. It is triangular in
shape. The peninsula links Africa and Asia. In Jewish history the Sinai Peninsula is
known as the site where God appeared before Moses and gave him the Ten
Commandments.

Europe too has several peninsulas. In northern Europe the Scandinavian
Peninsula contains the countries of Norway and Sweden. Denmark forms another.
And the Iberian Peninsula in southern Europe is made up of Spain and Portugal. Italy
and part of Greece are peninsulas as well.

The world’s largest peninsula is Arabia, at over a million square miles. Other
important peninsulas in Asia include Korea and Southeast Asia.

LEARN MORE! READ THESE ARTICLES. ..
CONTINENTS ¢ ISLANDS « OCEANS
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(Feel free to
consult your
classroom map
or globe.)

Korea Britain

Portugal Arabia
Italy Denmark

Hawaii Florida
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Endangered

ECOSJ’ Stems

Imagine a forest with a carpet of wet leaves littering the ground. If

you look up, you see only a canopy of broad green leaves. There are

wildflowers on the trees. You can hear water drops, insects, birds, and,
perhaps, the distant screech of a monkey. The place you are picturing
is a rainforest.

A rainforest 1s a kind of ecosystem—a community of all the living
things in a region, their physical environment, and all their
interrelationships.

Rainforests are dense, wet, and green because they get large amounts
of rain. The Amazon Rainforest in South America is the world’s largest
rainforest. Other large rainforests lie in Central
Africa and Southeast Asia. Northeastern
Australia’s “dry rainforest” has a long dry
season followed by a season of heavy rainfall.

In a rainforest nothing is wasted. Everything
is recycled. When leaves fall, flowers wilt, or
animals die on the forest floor, they decay. This
releases nutrients into the soil that become food
for the roots of trees and plants. Water
evaporates in the forest and forms clouds above
the trees. Later this water falls again as rain.

Rainforests are rich in plants and animals.

View of the Venezuelan rainforest .
canopy from the air. Many have not even been discovered yet. Some

© Fot fia, Inc./Corbi . . .
st e mome rainforest plants have given us important

medicines. These include aspirin, which is a pain reliever, and curare, used
to help people relax during medical operations.

Unfortunately, the rainforests are being destroyed rapidly. The trees
are felled for timber and to create land for farming. Animals living in
these forests are facing extinction. And once lost, these animals and forests
cannot be replaced.

LEARN MORE! READ THESE ARTICLES...
AMAZON « DESERTS « OASIS
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What’s one
important way
that rainforests
help people?
(Hint: Think of
aspirin.)




What’s one
way that
swamps and
marshes are alike?
What’s one way that
they’re different?
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Grassy Wetjands

A marsh is a wetland, an area of land

2
containing much soil moisture that does not DD YOU \i‘;‘i?t;l;/woﬂd is
drain well. Swamps are also wetlands. The main The ‘a"g?:: E‘,:rglade is mars
difference is that while trees grow in a swamp, thea\:‘\‘:“co bination 15
grasses grow in a marsh. Marsh grasses have i‘\'\'an 4,300 square ar|v animals,
shallow roots that spread and bind mud together. to many enra::dr;“ra‘_e

This slows the flow of water, which creates rich soil including the
deposits and encourages the growth of the marsh.

There are two main types of marshes, freshwater
marshes and salt marshes. Freshwater marshes are found at the mouths of
rivers. These marshes are famous as bird sanctuaries and are an important
habitat for many birds, mammals, and insects. If we didn’t have the
marshes, then we would lose many of these animals. There simply isn’t
anywhere else where they can survive.

The Amazon in South America, the Congo in Africa, the Nile in Egypt,
the Tigris and Euphrates in Iraq, and the Mekong in Vietnam all have large
freshwater marshes.

Did you know that the rice you eat grows in freshwater marshes? Rice
is the most important of all marsh plants. It provides a major portion of the
world’s food.

Salt marshes are formed by seawater flooding and draining flat land
as tides go in and out. The grasses of a salt marsh will not grow if the
ground is permanently flooded. Salt marshes are found along the east coast
of the United States, in the Arctic, in northern Europe, in Australia, and in
New Zealand.

LEARN MORE! READ THESE ARTICLES...
RAINFORESTS - RIVERS « TIDES

The Ruby Marshes in the state of Nevada, U.S., provide

a great example of what these grassy wetlands look like.
© David Muench/Corbis
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that parts 0, could have meant there

water. Wate!
was life on Mars-

drink and fish
might surprise you to learn
For one thing, rivers deliver water to [akes"a

major task is changing the face of the land, and this second job

makes a huge difference. No other force changes as much of the

world’s surface as running water does. In fact, the world’s rivers

could completely erode the face of the Earth, though it might take
them 25 million years to do it.

We can see rivers” handiwork all around us. Valleys are

carved out when rivers slowly cut through rock and carry off dirt.
Canyons and gorges are young valleys.




Fill in
the blank:

You could
describe one of
a river’s main jobs
as being a sculptor

ve | -. vork 1s .V
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over the edge every second—the most

South America
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Engulfed py yatex

Take a small bowl and place a sponge in it. Now
slowly pour water into the bowl. The sponge soaks | 4 disast U KNOW?
up the water. But once the sponge is full, the bowl Massac,ms:

begins to fill up with water. If you pour more :0 With wate, 5" 'ﬁ’s-, had noth,-nsgt I~
water, the bowl will overflow. g;’;;:de"' and oyey. za:,s,# tan

This is what happens in a flood. The ground high, TS": ing w::: stic
is like a giant sponge that soaks up rainwater Years Bog; -on Pl 15 feet

until it is full. Some of the water dries and goes
back into the air. The rest, called “runoff,” can’t be
soaked up and can cause floods.

There are different types of floods. Spring floods occur when heavy
winter snows melt rapidly. Floods caused by heavy rains can occur at any
time of the year. Rivers overflow their banks, and the ground can’t soak up
the extra water.

The rain and wind accompanying hurricanes (or typhoons, in the
Pacific Ocean) can also cause floods. Huge ocean waves overwhelm
coastal towns, and the heavy rains cause rivers and streams to flood nearby
areas. Such hurricane-created floods struck Central America in 1998,
killing more than 20,000 people and leaving one and a half million
homeless.

A flash flood, however, comes without warning. When a cloudburst
occurs in hilly country or in a dry riverbed, the runoff is fast. The ground
doesn’t have time to soak up the rainwater. Destructive flash floods happen
when a great deal of water overflows all at once.

Volcanic eruptions and earthquakes at sea may cause huge waves,
called “tsunamis,” that may swamp seacoasts. The volcanic eruption of
Krakatoa in 1883 formed waves that flooded whole districts in Indonesia.

LEARN MORE! READ THESE ARTICLES...
NILE RIVER - RIVERS - TIDES
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Fill in
In 1999 these people and others suffered losses in the the blanks:
floods that followed Hurricane Irene in Florida, U.S. When it rains,

© AFP/Corbis

the
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In 1998 Christian Taillefer of France
seta cycling speed record- He rode
down the face of glacier ona
picycle and reac ed a speed of 132

miles an hour.




RIVETS of Jpq

In high mountains there are places that are packed full of ice.
These ice packs are called “glaciers” and look like giant
frozen rivers. And like rivers, glaciers flow—but usually so
slowly you can’t see them move.

It takes a long time to make a glacier. First, snow falls on
the mountains. It collects year after year, until there is a thick

layer called a “snowfield.” A valley

In summer the surface of the snowfield melts and sinks into glacier is
a) a glacier that

has grown up in

the snow below it. There it freezes and forms a layer of ice.
This too happens year after year, until most of the snowfield
has been changed into ice. The snowfield is now a glacier.

The snow and ice in a glacier can become very thick and
heavy. The glacier then begins to actually move under its
own weight and creeps down the mountain valley. It has
now become a valley glacier.

The valley glacier moves slowly but with enormous force. As it moves,
it scrapes the sides of the mountain and tears off pieces of it. Sometimes it
tears off chunks as big as a house. As the glacier moves down the mountain
into warmer regions, the ice begins to melt. The icy water fills rivers and
streams.

Many thousands of years ago, much of the Earth’s surface was covered
with moving glaciers. This period is sometimes called the Ice Age. As the
world warmed, most of the ice melted away and formed many of the rivers,
lakes, and seas around us today—including the Great Lakes in North
America, which have an area greater than the entire United Kingdom.

LEARN MORE! READ THESE ARTICLES...
ICEBERGS « MOUNTAINS « RIVERS

In Alaska’s Glacier Bay National Park, the 16 glaciers that

descend from the mountains present an amazing sight.
© Neil Rabinowitz/Corbis
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Rainforegt piver

On a map of South America a thick line cuts across the country of Brazil
all the way from the Andes Mountains in Peru to the Atlantic Ocean. That
line traces the mighty Amazon River. The other lines that lead into it are
major rivers too. Altogether they make up one of the world’s greatest river
systems, carrying more total water than any other.

Why is the river called “Amazon”? Many years ago, in 1541, a Spanish
soldier named Orellana sailed down the river. He had to fight many women
soldiers who lived by the river. It made him think of the Amazons, who
were the mighty women soldiers of Greek mythology. So he called the
river “Amazon.”

Along the banks of the river are miles of trees, all tangled together with
bushes and vines. This region is known as the “rainforest.” You can hear
the sound of water dripping from leaves because it rains here almost every
day. This is the largest tropical rainforest in the world.

In the rainforest there are very tall trees, some as tall as 200 feet. They
spread out like giant umbrellas and catch most of the sunlight. There are
rubber trees, silk cotton trees, Brazil nut trees, and many others. Many
animals, some quite rare, make their homes among the tree
branches. These include exotic parrots and mischievous
monkeys—as well as giant hairy spiders!

LEARN MORE! READ THESE ARTICLES...
NILE RIVER « RAINFORESTS « RIVERS

True or
false?
It rains almost
every day in
the Amazon.




ATLANTIC OCEAN

DID YOU
KNOWs?

You may have
heard
“Amazon”’ used
for a totally
different thing:
Amazon.com.
Perhaps this
Internet store

/ wanted to be
the greatest of
its kind, just as

the Amazon

River is.

Brazil

ATLANTIC OCEAN
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BEYDL's Gift

There’s one country that depends almost entirely on the river that flows
through it. That country is Egypt, and the river is the Nile.

Life would be drastically different in Egypt if there was no Nile River.
The river is the source of all the water used for farming in Egypt. That is
why people call Egypt the “gift of the Nile.”

People farm on the banks of the river. Two of the most important things
they grow are rice and cotton. Egyptian cotton is one of the finest cottons
in the world.

It rains very little in Egypt. Where it does, it’s not much more than seven
inches a year. There are very dry deserts on both sides of the Nile River.
The plants you will find there are mostly thorny bushes and desert grass.

Long ago even Egypt’s seasons depended on the river. There were just
three seasons. Akhet was when the river was flooded. During peret the land
could be seen after the flood. And shomu took place when the river’s
waters were low.

The Nile River is teeming with different kinds of fish. The most
common is the Nile perch. The river is also an important waterway. Canals,
or man-made streams, act as a highway network for small boats and ships
during the flood season.

After its long journey across North Africa, the'Nile empties into the
Mediterranean Sea.

LEARN MORE! READ THESE ARTICLES...
AMAZON « FLOODS « RIVERS

Which of
the following
descriptions
matches the
term shomu?
a) gift of the Nile

b) the flooding season
c) the low-water season
d) the season after the flood




NILE RIVER

DID YOU
KNOWz?e

The Aswan High
Dam was built
across the Nile

in the 1960s
and ’70s.

Amazingly, the
d entire ancient \
Egyptian temple »
center of Abu
' Simbel was
moved to keep it

from being
submerged.
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It is difficult to stand in front of this spectacular African waterfall
without feeling small. Victoria Falls is about twice as high as Niagara Falls
in North America and about one and a half times as wide. It inspires awe
and respect in all who see it.

Victoria Falls lies on the border between Zambia and Zimbabwe in
southern Africa along the course of the Zambezi River.

The falls span the entire breadth of the Zambezi River at one of its
broadest points. There is a constant roaring sound as the river falls. A
dense blanket of mist covers the entire area. The Kalolo-Lozi people who
live in the area call this mist Mosi-oa-Tunya, “the Smoke That Thunders.”

The first European to set eyes on this wonder of nature was the British
explorer David Livingstone. He named it after Queen Victoria of the
United Kingdom.

The waters of Victoria Falls drop down a deep gorge. All the water of

the Zambezi River flows in through this gorge. At the end of the gorge is
the Boiling Pot, a deep pool into which the waters churn and foam during
floods. The river waters then emerge into an enormous zigzag channel that
forms the beginning of the Batoka Gorge.
The Victoria Falls Bridge is used for all traffic between Zambia and
Zimbabwe. When it opened in 1905, it was the highest bridge in the world.
In 1989 Victoria Falls and its parklands were named a World Heritage site.

LEARN MORE! READ THESE ARTICLES...
GEOGRAPHY « NIAGARA FALLS « RIVERS
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VICTORIA FALLS

The average
height of
Niagara Falls
is about 165 feet.
What height would
you estimate for
Victoria Falls?
(Hint: Look in the first
paragraph.)
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running- evenl
1848, ice d Niagara River,
and the falls stopp for pout 30 hours
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thunder of ygers

Niagara Falls, one of the most spectacular natural wonders in North
America, is more than 25,000 years old. The falls are on the Niagara River,
which flows between the United States and Canada, from Lake Erie to
Lake Ontario.

It is awesome just to be near
the waterfall and watch the force
of so many gallons of water
plunging down the steep cliff.
More than 600,000 gallons per
second pour from the falls. As
the water thunders down, it fills
¥ the air with a silvery mist in
which you can see many shining
Horseshoe Falls, the Canadian section of Niagara Falls. rainbows. A ceaseless roar fills
© pave & ouser/Gomis the air as all this water strikes
the bottom. The Iroquois Indians called this waterfall Niagara, meaning
“thunder of waters.”

The falls are divided into two parts by Goat Island. The larger portion
1s the Canadian section, known as Horseshoe Falls. It measures 2,600 feet
along its curve and drops 162 feet. The American Falls are smaller
and rockier. Their width is 1,000 feet across, and they drop

about 167 feet. ?.Q*CH [/o
Between the American Falls and Goat Island are the (%, 2

small Luna Island and the small Luna Falls, also called
Bridal Veil Falls. There are caves behind the curtain of water
of both these falls. One of these is the Cave of the Winds.
The best views of the falls are from Queen Victoria Park
on the Canadian side, Prospect Point on the U.S. side, and Find and
Rainbow Bridge, which crosses between the two. correct the

error in the
following sentence:
LEARN MORE! READ THESE ARTICLES... Niagara Falls is
CAVES « RIVERS « VICTORIA FALLS more than 2,500
years old.
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A canyon is a deep steep-walled valley cut through rock by a river. The
word “canyon” comes from the Spanish word caiion, which means “tube.”
Such valleys are found where river currents are strong and swift. A smaller
valley cut out in the same way is called a “gorge.”

The Grand Canyon, in
northern Arizona in the United
States, is the most beautiful and
awesome canyon in the world. It
is cut a mile deep into the earth
, PSS and 1s known for its fantastic

. "1 shapes and colors. Swiftly
- | flowing water, sand, gravel, and
3 ' "s? mud gave the rocks their
Rafting through the Grand Canyon on the Colorado River. interesting shapes. Each of its
© Ken riemmne/cors rock layers has a different shade
of color, including buff, gray, green, pink, brown, and violet.

The canyon is 277 miles long and has been carved through the Arizona
landscape by the Colorado River. It stretches in a zigzag course from the
northern end of Arizona to the Grand Wash Cliffs near Nevada.

Many ancient pueblos—Native American cliffside dwellings—and
other ruins in the canyon show that prehistoric peoples lived there. The

Grand Canyon was first discovered by Europeans in 1540. It was
established as a national park in 1919.
Visitors to the park can take a mule-pack trip down to the
bottom of the canyon. People can even go river rafting, taking a
thrilling trip over the rapids.
If you visit the canyon, you’ll probably see some of the many
animals that live there. Squirrels, coyotes, foxes, deer, badgers,
bobcats, rabbits, chipmunks, and kangaroo rats all make their homes

l::II;L::‘ :_'::; near the canyon.
word uc'a“yonn In 1979 the Grand Canyon was named a World Heritage site.
comes from the
Spanish word for LEARN MORE! READ THESE ARTICLES...

_ CAVES « GEOGRAPHY + RIVERS
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The Colorado River, seen here in the Marble Canyon
portion of the Grand Canyon, cut the whole canyon—

over millions of years.
Gary Ladd
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How does
the ocean
help plants
to grow?
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Did you know that nearly three-fourths of the Earth’s surface

is underwater? And almost all of that water is in one of the four major
oceans. From biggest to smallest the oceans are: the Pacific, the Atlantic,
the Indian, and the Arctic. Seas, such as the Mediterranean and the
Caribbean, are divisions of the oceans.

The oceans are in constant motion.
The gravity of the Moon and the Sun
pulls on the oceans, causing tides—the
regular rising and falling of the ocean
along beaches and coastlines. The Earth’s
rotation makes the oceans circulate
clockwise in the Northern Hemisphere
and counterclockwise in the Southern

© Kennan WardCorbis Hemisphere. And winds cause waves to
ripple across the ocean surface, as well as helping currents to flow
underneath.

Currents are like rivers within the ocean. Some are warm-water
currents, which can affect temperatures on land, and some are cold-water
currents, which generally flow deeper. Major ocean currents, such as the
Gulf Stream off the North American coast, also make for faster ocean travel.

We know less about the oceans than we do about the Moon. The ocean
depths hide dramatic deep trenches and enormous mountain ranges. The
Mid-Atlantic Ridge extends for about 10,000 miles. It follows a curving
path from the Arctic Ocean to the southern tip of Africa.

Oceans affect our lives in important ways. They OW?
provide fish to eat. They add moisture to the air to form DID yOu KN '“
clouds. And the clouds then make the rain that helps plants Jriana Trench near the

grow. Some scientists are even working on affordable ways The ¥ § Guam has the
to turn salt water into fresh water for drinking, cooking, istand ¢ + measured SO far,
washing, and watering crops. If they succeed, it will be one decpest <P% en miles. The
of the most important inventions of our time. at “e;ﬂi‘-‘s:\:est mountains
world’s sk in
LEARN MORE! READ THESE ARTICLES... Mount Everests c-ou\d :“a e
ATLANTIC OCEAN « PACIFIC OCEAN -« TIDES that spot and still 1

of water above
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Islands are areas of land surrounded on all sides by water.
Islands come in all shapes and sizes. The very smallest are too
small to hold even a house. The largest islands contain whole

countries. Find and
If you live in England, Iceland, Australia, or Japan, you live correct the

on an island. But these islands are so large that you might walk e;:‘ﬁ;:;:;e

all day and never see water. sentence: Coral
How do islands develop in the first place? islands are made of
Some islands begin as fiery volcanoes in the ocean. Hot tiny ocean rocks that

lava pours out of the volcano, iave, siled.oltop.of
making the island bigger and “
bigger. Slowly, as the lava cools,

it becomes solid land, and when it rises above
the water, it becomes an island. These are the
volcanic islands.

Other islands are actually parts of the world’s
continents. Some of the land toward the edge of
the continent may have been worn away over
many, many years by wind or rain, or perhaps
some of it sank. Then water from the ocean
Small island in the South Pacific 0cean. Tilled the low places and made a new island.
© rag Tutte/Cortis A row of islands may once have been the
tops of mountains in a mountain range. The Aleutian Islands off the coast
of North America were probably once a part of a mountain range that
connected Alaska with Asia.

Maybe most surprising are the islands that are built up from the bottom
of the ocean from the skeletons of tiny sea animals called “coral.” As some
corals die, others live on top of them. After thousands of years a coral island
rises to the ocean surface. And these islands go on living!

LEARN MORE! READ THESE ARTICLES...
GREAT BARRIER REEF « OASIS « PENINSULAS

This photo from the air shows one of the
islands of the Maldives, a country made up

of about 1,200 islands in the Indian Ocean.
© Lawson Wood/Corbis

© 2008 Encyclopadia Britannica, Inc.



*s1eaf Jo spuesnoy}
10} 1330 yoea jo do} uo pajid aAey Jey} [SUCIS[AYS ,SalNjeald

10] S3INjeaId ueado Aui} Jo apew ale spuejsi |10 Lamsuy

© 2008 Encyclopadia Britannica, Inc.




The Islangg ,, the

nd of th
v e World

Giant lizards that look like dragons!

These are only a few of the special things that make the Galapagos
Islands different from any other place on Earth. The islands lie in the
Pacific Ocean, far away from any other land. People have called them “the
world’s end.” Together with other natural wonders, the Galapagos are a
World Heritage site.

The Galapagos Islands were formed from volcanoes that erupted in the
sea. The bare and rocky islands look as if no creature could ever live there.
But thousands of animals do, including many found nowhere else in the
world. One animal that lives there is the giant tortoise, or land turtle. In
fact, the islands got their name from these tortoises. The word galdpagos
means ‘“‘tortoises” in Spanish.

The Galapagos Islands were especially
important to the famous English scientist Charles
4 Darwin. When Darwin visited the islands, he

N, . discovered that there were creatures living there
that did not live anywhere else in the world. He
saw three-foot-long lizards—Iland iguanas that
T — looked like small dragons. And he saw amazing

ne of the many varieties of finches } p
on the Galapagos Islands. marine iguanas, lizards that had actually learned to
o A o swim. He also found a great many birds called
“finches” that were all much the same except for differences in their beaks.
These differences meant that they all ate different things, which allowed
them all to share the same habitat.

Darwin decided that all plants and animals evolve, or change little by
little, as the world around them changes. One plant or animal group will
usually be more successful than another. Darwin called this process
“natural selection.” And he called the overall change through time the
“theory of evolution.”

Do you think people are evolving? What do you think we might look
like in a million years?

LEARN MORE! READ THESE ARTICLES...
GEOGRAPHY -« ISLANDS « PACIFIC OCEAN

The giant Galapagos tortoise can live as long
as 150 years—Ilonger than almost any other

animal. Sadly, few are left today.
© Craig Lovell/Corbis

© 2008 Encyclopadia Britannica, Inc. / -'. .



GALAPAGOS ISLANDS

Darwin’s
famous theory
is called
a) natural selection.
b) good versus evil.
c) the big bang.
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\stand of Reefs

Within Regfs

The Great Barrier Reef is one of the great natural wonders of the world.
It is actually a system of many individual reefs and islets (small islands).
Altogether there are 2,100 individual reefs in the Great Barrier Reef. This
huge ridge of coral reefs is separated from land by a channel of water 30
miles wide.

The Great Barrier Reef was formed over millions of years from
mounds of coral. A coral is a soft animal that supports its body inside a
hard hollow shell. When the coral died, its shell remained, and other corals
grew on top of it. Over those millions of years, the corals remained

hardened and became cemented together.

Slowly they were covered with

underwater plants, debris from the

ocean, and other corals.

The Great Barrier Reef lies in the

Pacific Ocean off the coast of

Queensland in northeastern Australia.
Exploring the Great Barrier Reef at low tide From north to south its length is equal to
© Staffan Widstrand/Corbis the entire Pacific Coast of the United
States, extending more than 1,250 miles! The water is so clear and
pollution-free at the Great Barrier Reef that people can glimpse the
wonderful marine life deep underwater.

Besides the 400 types of coral, there are such animals as anemones,
snails, lobsters, prawns, jellyfish, giant clams, and dugongs. And there are
more than 1,500 species of saltwater fish. Many of the small fish have

brilliant colors and unusual shapes.
The Great Barrier Reef was named a World Heritage site in 1981.

LEARN MORE! READ THESE ARTICLES...
ISLANDS « OCEANS « PACIFIC OCEAN

From north to south, the length of Australia’s
Great Barrier Reef is equal to that of the entire

Pacific Coast of the United States!
True or © Australian Picture Library/Corbis

false?
The Great
Barrier Reef is
made of rock.
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Icebergs are simply broken-off pieces of glaciers or polar ice sheets that
float out into the ocean. Very big pieces. Even little icebergs called
“growlers” are as big as a bus. Big ones are longer than a freight train and
as high as a skyscraper.

One especially surprising thing about an iceberg is that the part you see
above the water is only a small bit of the whole iceberg. Most of the
iceberg is underwater. You can see the way an iceberg floats by doing an
easy experiment at home.

Fill a clear glass half full of very cold water. Drop an ice cube into the
glass. Notice how most of the ice cube stays below the water.

The ice cube floats just the way an iceberg floats. And as the cube
melts, it turns over, just as an iceberg does. Icebergs melt when they float
away from freezing waters into warmer waters. Icebergs always start in the
part of the world where it stays cold all the time, near the North or the
South Pole.

Icebergs can be very dangerous when they float, big and silent, into
the path of a ship. In the past many ships were wrecked because they hit
an iceberg. Fortunately, this hardly ever happens anymore. This is because
most modern ships have radar that finds the icebergs before they become
a problem.

In addition, special airplanes from the International Ice Patrol watch for
icebergs in likely areas, and satellites scan the oceans every day. Maps and
warnings are regularly sent by radio to all the ships in nearby waters.

LEARN MORE! READ THESE ARTICLES...
ANTARCTICA « GLACIERS « ISLANDS

You can see from the size of the boat how big some
icebergs actually are. But the much larger part of an

iceberg is under the water!
Pal Hermansen—Stone/Getty Images

———

© 2008 Encyclopzdia Britannica, Inc.



’{ R L | '}'1;‘\1)'-’%'-‘:;}."— -

midnight, . nd sa
struck an jceberg a ;

- only
very first VOV2EEC 0 of the

. ile 1,
survived, w‘“a:d crew died.

passe“gers

\ X ‘r_ b :
Icebergs _'_\:L!ﬁ
are broken-off | T

- o .).a
pieces of 4 =
a) islands. "4 ¥ ."T'l
b) glaciers. o =

c) ice cubes.

*s1919e3 (q :amsuy



52

The Oceap’s

RISE and py))

Perhaps you have been to the beach and put your towel really close to the
water. Then, when it was time to leave, the water seemed to have shrunk

and was now far away from your towel.

At low tide the water slips low down on the beach. At high

tide it will creep back up.
© Tim Thompson/Corbis

Tides are caused mainly by the gravity of the Moon and
the Sun pulling on the Earth. This causes ocean waters to pile
up in a big bump of water directly beneath the Sun and the
Moon. As the Earth rotates, the tidal bumps try to follow the
two heavenly bodies.

The Sun and the Moon are in line with the Earth during
a full moon or a new moon. Their gravity added together
causes higher-than-normal high tides called “spring tides.”
When the Moon and the Sun are farthest out of line, their
gravity forces offset each other. This causes lower-than-
normal high tides, called “neap tides.”

The tides in the Bay of Fundy in Canada rise higher than
53 feet. Beach towels and umbrellas at the Bay of Fundy
don’t stand a chance!

LEARN MORE! READ THESE ARTICLES...
CONTINENTS « FLOODS « OCEANS

© 2008 Encyclopadia Britannica, Inc.

What actually happens is even
more surprising. At high tide the
water creeps up the beach. At low
tide the water slips down. So the
water really doesn’t shrink; it simply
goes away! But how, and where?

Most seashores have about two
high tides and two low tides per
day. It takes a little more than 6
hours for the rising waters to reach
high tide. It takes another 6 hours
for the falling waters to reach low
tide. This 12-hour rise and fall is
called the “tidal cycle.”

Some narrow
rivers that
empty into the
sea develop
large waves
when extremely
high tides rush
into them. These
waves, called
‘“tidal bores,”
force the river’s
flow to change
direction as
they pass.
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At high tide the water creeps high up on the beach.

It takes
6 hours for
the tide to rise
or fall. When the
tide has both risen
and fallen, it equals
one tidal cycle.
How long does it take
for two tidal cycles?
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True or
false?
The Atlantic

is the saltiest SOUTH AMERICA
ocean.
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he Atlantic Ocean is the world’s second largest ocean, after the Pacific.
It covers nearly 20 percent of the Earth. If you tasted water from all the
oceans, you’d find the Atlantic to be the saltiest. And even though it is very
old, it is actually the youngest ocean.

The Atlantic Ocean lies between Europe and Africa on one side of the
globe and North and South America on the other. It reaches from the Arctic
Ocean in the north to Antarctica in the south.

Like all oceans, the Atlantic has large movements of water circulating
in it called “currents.” Atlantic water currents move clockwise in the
northern half of the world, but counterclockwise in the southern half. The
Gulf Stream, a powerful and warm current in the North Atlantic, moves
along the east coast of North America. There and elsewhere, the Gulf
Stream has important effects on the weather.

Millions of tons of fish are caught each year in the waters of the
antic Ocean. In fact, moresthan half of all the fish caught in the world
ic 1s also used for activities such as

ce of the Atlantic Ocean, the
allowed fertilizers, pesticides,
es to get into the ocean waters.
Op pollution, the Atlantic will

nal and plant life.

RTICLES. ..

ACIFIC OCEAN

AFRICA
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Arabian Peninsula

AFRICA

Fill in
the blank
with the
correct number:
The Indian Ocean
is
times as big as the
United States.

ANTARCTICA
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eell

gontinents

was one huge mass of land in the
e continent of Gondwanaland.
ars dwanaland slowly broke up into
erica, Africa, Antarctica, and Australia,

wing space between these
nd ean. The Indian Ocean is a huge
W is the largest ocean in the world—
nd a half times ize of the United States!
> from India, Egypt, and ancient Phoenicia (now mostly
on) were the first to explore this ocean. Later, Arabian
ants set up trade routes to the east coast of Africa. And
traders and priests carried their civilization into the East
es. The dependable winds from the rainy season known as the
onsoon” made these voyages possible.
ay the Indian Ocean has major sea routes. They connect
e East, Africa, and East Asia with Europe and the
Ships carry tanks of crude oil from the oil-rich Persian

ia. The oil is important to modern society, but
pil tankers can endanger ocean life.
ith plants, as well as animals such
ying fish, dolphins, tuna, sharks,
Albatross, frigate birds, and several
ir home there.
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The Mediterranean Sea gets its name from two Latin words:
medius, meaning “middle,” and terra, meaning “land.” The
Mediterranean Sea is almost entirely surrounded by land. It’s right
between Africa, Europe, and Asia.

The Mediterranean is a bit larger than the African country of
Algeria. But more important than its size is its location. Its central
position made the Mediterranean an important waterway for a
number of ancient cultures, such as those of Italy, Greece, Egypt,
and Turkey.

Many channels connect the Mediterranean with other bodies
of water. The Strait of Gibraltar connects the Mediterranean with
the Atlantic Ocean. The Dardanelles and the Bosporus connect it
AFRICA with the Black Sea, between Europe and Asia. And the Suez Canal

is a man-made channel connecting the Mediterranean Sea with the
Red Sea, which lies between the Arabian Peninsula and North
Africa.

Three major rivers also lead into the Mediterranean Sea: the —
Rhone in France, the Po in Italy, and the Nile in Egypt. But the
water from most of the rivers evaporates very fast. Instead, the
Mediterranean Sea gets most of its water from the Atlantic Ocean.
So Mediterranean water is very salty.

There are many popular tourist resorts along the
Mediterranean. These include some of the Mediterranean’s many
islands, such as Corsica, Sardinia, Sicily, Malta, Crete, and
Cyprus. Tourists often like to take a cruise across the
Mediterranean. They get to visit many different countries, try lots
of different food, and see the remains of various ancient
civilizations.

.

LEARN MORE! READ THESE ARTICLES...

58 ATLANTIC OCEAN - ISLANDS « NILE RIVER
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What ocean
provides the
most water
to the
Mediterranean?




AUSTRALIA

the blanks:
The Pacific is the

and the

of all the oceans.




The Pacific Ocean is the largest ocean in the world. It covers
nearly one-third of the Earth. The Pacific is also deeper than any
other ocean. The Pacific Ocean lies between the continents of
Asia and Australia on the west and North and South America on
the east.

The Pacific’s deepest parts are the ocean trenches. These
trenches are long, narrow, steep, and very deep holes at the
bottom of the ocean. Of the 20 major trenches in the world,

17 are in the Pacific Ocean. The deepest trench is the Mariana
Trench. Part of the trench is nearly 7 miles deep.

There are also many islands in the Pacific Ocean. Some
islands were once part of the continents. Some that were part
of Asia and Australia include Taiwan, the Philippines,
Indonesia, Japan, and New Zealand.

Other Pacific islands have risen up from the floor

of the ocean. Many of them are born from

volcanoes. These islands are built over thousands of
years by the lava that comes out of the volcanoes. The
Hawaiian Islands and the Galapagos, for example,
started as volcanoes.

The Pacific Ocean is very rich in minerals.
It also has large supplies of oil and natural gas.
And there is rich marine life in the Pacific.
Fish such as salmon in northwestern America,
bonito and prawns in Japan and Russia, and
anchovy in Peru are all major food sources
for people worldwide.

NORTH AMERICA

LEARN MORE! READ THESE ARTICLES...
ATLANTIC OCEAN « GALAPAGOS ISLANDS « ISLANDS

SOUTH
AMERICA
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alpine relating to mountainous or hilly
areas above the line where trees grow

barrier object that blocks access to
another object or place; also, something
that prevents something else from
happening

breadth width
buff an off-white color
canopy overhead covering

channel lengthwise waterway that
connects with other bodies of water

circulate flow

clockwise in the direction that a clock’s
hands move, as viewed from the front

cloudburst sudden heavy rainfall

continent one of the largest of Earth’s
landmasses

counterclockwise in the direction
opposite to the way a clock’s hands
move, as viewed from the front

crude oil oil taken from the ground and
not yet separated into different products;
also called petroleum

cruise a pleasure trip on a large boat or
ship

debris trash or fragments

drastic huge or dramatic
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ecosystem community of all the living
things in a region, their physical
environment, and all their
interrelationships

erode wear down

evaporate change into a vapor or
gaseous form, usually by means of
heating

exotic unusual and unfamiliar
frigid frozen or extremely cold
gorge narrow steep-walled canyon

gravity force that attracts objects to
each other, keeps people and objects
anchored to the ground, and keeps
planets circling the Sun

habitat the physical environment in
which a living thing dwells

handiwork creative product

harness control, much as an animal
may be hitched up and controlled by its
harness

hemisphere half of the planet Earth or
any other globe-shaped object

marine having to do with the ocean

mineral substance that is not animal or
plant, and is an important nutrient for
living things

mischievous playfully naughty

i S

molten melted
network complex system

overwhelm defeat, beat down, or
swallow up

particle tiny bit or piece

peninsula a finger of land with water on
three sides

pesticide poison that kills insects
dangerous to growing plants

political something related to politics or
government

recycle to pass used or useless material
through various changes in order to
create new useful products from it

remains (noun) parts that are left after
time passes or some event occurs

resort (noun) fancy vacation spot
rotate (noun: rotation) spin or turn
sanctuary safe place

species group of living things that have
certain characteristics in common and
share a name

teeming crowded

timber wood that is cut down for use in
building something



Africa (continent)
continents page 8, map page 8
LEARN MORE look under Nile River;
Victoria Falls

Alaska (state in the U.S.)
glaciers photograph page 31
peninsulas page 20

Amazon (river and region in South
America) page 32

marshes page 24

rivers page 27

Andes (mountains in South America)
mountains page 12

Angel Falls (waterfall in Venezuela)
Did you know? page 36
rivers page 27
LEARN MORE look under Niagara Falls

Antarctica (continent) page 10
continents page 8, map page 8
LEARN MORE look under glaciers;
icebergs

Appalachian Mountains
mountains page 12

Arabia (peninsula and region in Asia)
peninsulas page 20

Asia (continent)
continents page 8, map page 8

Atlantic Ocean page 55
LEARN MORE look under
Mediterranean Sea

Australia (island, continent, and
country)
continents page 8, map page 8
LEARN MORE look under Great Barrier
Reef

Brazil (country)
Amazon page 32, map page 33

canyons (deep narrow valleys): look
under Grand Canyon

caves, also called caverns page 15
Niagara Falls page 39

Central America
floods page 28

Chile (country)
Did you know? page 18

© 2008 Encyclopadia Britannica, Inc.
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Colorado River (U.S. and Mexico)
Grand Canyon page 40, photograph
page 40, photograph page 41

continents page 8
LEARN MORE look under caves; deserts;
marshes; mountains; oasis;
peninsulas; rainforests; rivers

coral (ocean animals)
Great Barrier Reef page 48
islands page 44

curare (drug)
rainforests page 22

currents (water)
Atlantic Ocean page 55
oceans page 43

cyclones, also called hurricanes, or
typhoons (wind storms)
floods page 28

date palms (trees)
Algeria photograph page 19
oasis page 18, photograph page 19

Death Valley (desert in California,
U.S.)
deserts photograph page 17

deserts page 16
LEARN MORE look under Antarctica;
oasis

disasters: look under floods

earthquakes
floods page 28
mountains page 12

Egypt (country)
Nile River page 34
oasis page 18
peninsulas page 20

erosion
caves page 15
mountains page 12
rivers page 26

Europe (continent)
continents page 8, map page 8
peninsulas page 20
LEARN MORE look under Mediterranean
Sea

Everest, Mount, also called Sagarmatha
(mountain in Asia)
Did you know? page 12

Everglades (Florida, U.S.)
Did you know? page 24

evolution (scientific theory)
Galapagos Islands page 46

floods page 28

Florida (state in the U.S.)
Hurricane Irene photograph page 29
peninsulas page 20
LEARN MORE look under Everglades

folding (landforms)
mountains page 12

Fundy, Bay of (bay in Canada)
tides page 52

Galapagos Islands (islands in the
Pacific Ocean) page 46

geography (science) page 6
LEARN MORE look under continents;
oceans; rivers

geology (science): look under caves;
volcanoes

Gibraltar, Strait of (channel)
Mediterranean Sea page 58

glaciers (ice formations) page 30
caves page 15
LEARN MORE ook under icebergs

Gondwanaland (ancient continent)
Indian Ocean page 56

Grand Canyon (canyon in Arizona,
U.S.) page 40

gravity
oceans page 43
tides page 52

Great Barrier Reef (reef in Australia)
page 48

Great Lakes (lake system in North
America)
glaciers page 30

Gulf Stream (ocean current)
Atlantic Ocean page 55
oceans page 43

hurricanes (wind storms): look under
cyclones

Iberian Peninsula
peninsulas page 20

63



ice
Antarctica page 10
LEARN MORE look under glaciers;
icebergs

Ice Age (geology)
glaciers page 30

icebergs (ice formations) page 50
LEARN MORE look under glaciers

iguanas (reptiles)
Galapagos Islands page 46

Indian Ocean page 56
island in the Maldives photograph
page 45

islands page 44
LEARN MORE look under Galapagos
Islands; Great Barrier Reef

land and landforms: look under
geography

land turtles (animals): look under
tortoises

lava (volcanoes)
mountains page 12

Maldives (island country)
island photograph page 45

Mammoth Cave-Flint Ridge (cave
system in the U.S.)
caves page 15

marshes page 24
Mediterranean Sea page 58

Mid-Atlantic Ridge, also called
Mid-Ocean Ridge
Did you know? page 56
oceans page 43

Moon (moon of Earth)
tides page 52

mountains page 12
geography page 6
LEARN MORE look under Mid-Atlantic
Ridge; volcanoes

natural selection, also called survival
of the fittest (biology)
Galapagos Islands page 46

Niagara Falls (waterfall in North
America) page 39

rivers page 27

LEARN MORE look under Victoria Falls

Nile River (river in Africa) page 34
marshes page 24
rivers page 27

64
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North America (continent)
continents page 8, map page 8
LEARN MORE look under Grand
Canyon; Niagara Falls

oasis page 18
deserts page 16

ocean trenches
Did you know? page 43
Pacific Ocean page 61

oceans page 43
LEARN MORE look under Atlantic
Ocean; icebergs; Indian Ocean;
Pacific Ocean; tides

Pacific Ocean page 61
Great Barrier Reef page 48
islands photograph page 44
LEARN MORE look under Galapagos
Islands

penguins (birds)
Antarctica page 11, photograph
page 10

peninsulas page 20

rainforests page 22
LEARN MORE look under Amazon

reefs: look under Great Barrier Reef

rivers page 26
LEARN MORE look under Amazon;
Colorado River; floods; glaciers; Nile
River; Zambezi River

Sagarmatha (mountain in Asia): look
under Everest, Mount

Sahara (desert in Africa)
oasis page 18, photograph page 19

Scandinavia (region in Europe)
peninsulas page 20

sea caves
caves page 15

snowfield (glacier)
glaciers page 30

South America (continent)
continents page 8, map page 8
rainforests page 22, photograph
page 22
LEARN MORE look under Amazon;
Galapagos Islands

stalactites and stalagmites (mineral
formations)
caves page 15, photograph page 14

Sun
tides page 52

survival of the fittest (biology): look
under natural selection

temperatures
Antarctica page 10
Did you know? page 18

tidal bores (waves in a river)
Did you know? page 52

tides page 52
oceans page 43
LEARN MORE look under floods

tortoises, also called land turtles
(reptiles)
Galapagos Islands page 46,
photograph page 47

tsunamis
floods page 28

typhoons (wind storms): look under
cyclones

United States of America (country)
Grand Canyon photograph page 41
peninsulas page 20
Ruby Marshes in Nevada photograph
page 25
LEARN MORE look under Grand
Canyon; Niagara Falls

Victoria Falls (waterfall in Africa)
page 36
LEARN MORE look under Niagara Falls;
rivers

volcanoes
Antarctica page 11
caves page 15
floods page 28
islands page 44
mountains page 12

waterfalls
rivers page 27
LEARN MORE look under Niagara Falls;
Victoria Falls

waves: look under tsSunamis

whales
Antarctica page 11
Did you know? page 60

World Heritage sites
Galapagos Islands page 46
Grand Canyon page 40
Great Barrier Reef page 48
Victoria Falls page 36

Zambezi River (river in Africa)
Victoria Falls page 36
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Science and Nature
I NTRODUU CTTIU ON

What are tsunamis?

Why did the dinosaurs disappear? Why do some leaves turn red?
What woman won {wo Nobel Prizes in the sciences?

m Science and
Nature, you

discover answers to

these questions and many
more. Through pictures,
articles, and fun facts,
yow’ll learn about weather,
meet fascinating
scientists, and see how
plants and animals can

change over time.

© 2008 Encyclopadia Britannica, Inc.

To help you on your journey, we’ve provided the following guideposts in
Science and Nature:

B Subject Tabs—The colored box in the upper corner of each right-hand
page will quickly tell you the article subject.

B Search Lights—Try these mini-quizzes before and after you read the
article and see how much—and how quickly—you can learn. You can even
make this a game with a reading partner. (Answers are upside down at the
bottom of one of the pages.)

B Did You Know?—Check out these fun facts about the article subject.
With these surprising “factoids,” you can entertain your friends, impress
your teachers, and amaze your parents.

B Picture Captions—Read the captions that go with the photos. They
provide useful information about the article subject.

B Vocabulary—New or difficult words are in bold type. You'll find
them explained in the Glossary at the end of the book.

B Learn More! —Follow these pointers to related articles in the book. These

articles are listed in the Table of Contents and appear on the Subject Tabs.

LEARNING

LIBRAR

Have a great trip!



A fallen maple leaf shows

its autumn colors.
© Royalty-Free/Corbis
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bu h‘ﬁfgg Blocks

Everything in the world is made up of molecules. Our bodies,
our clothes, our houses, animals, plants, air, water, sky—everything.
Molecules are so small, though, that we can’t see them with our
naked eyes.

But molecules aren’t the smallest things. Molecules are made
up of atoms, which are smaller still. Atoms are so small that it takes
more than a billion atoms to fill the space taken up by one pea!

The word “atom” comes from the Greek word atomos, meaning
“indivisible.” But despite what their name suggests, atoms can
indeed be divided into smaller pieces. Each atom has a core called
a “nucleus.” Around the nucleus swarm small particles called
“electrons.” The nucleus itself is made up of other small particles
called “protons” and “neutrons.” And these protons and neutrons are
made up of even smaller things called “quarks.” So, for now at least,
quarks are among the smallest known things in the universe.

LEARN MORE! READ THESE ARTICLES...
ENERGY - LIQUIDS, SOLIDS, AND GASES « MARIE CURIE
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Same Stoi% Qgﬂﬂs

Did you know that many of the things you may see or use
every day—such as the water in a glass, the air in a football, and
even the hard metal in a toy car—are potential shape-shifters?
The substances that these things are made of can have the
form of a solid, a liquid, or a gas. The form they take depends
mostly on their temperature. When water gets cold enough, it
becomes a hard solid we call “ice.” When it gets hot enough,
it becomes a wispy gas we call “steam.” Many other
substances behave the same way when they are heated or
cooled enough.
A solid holds its own size and shape without needing a
container. If you pour water into an ice tray and freeze it, the
water will keep the shape of the cube-shaped molds in the
. tray. You can think of the solid metal in a toy car as frozen
" ~ too, but its melting temperature is much higher than the
~ temperatures we live in. The person who made the car poured
very hot liquid metal into a car-shaped mold and let it cool down
and freeze.
A liquid does not hold its own shape. If you pour
a measuring cup of water into a tall glass or a shallow
bowl, it will take the shape of its container. But that
water does keep its own size. It measures one cup.
Everyday liquids such as milk, paint, and
gasoline act this same way.
Gases do not keep their own shape or
their own size. When air is pumped into
a football, it takes the shape and size of
the ball. As more air is pumped in, the
ball gets harder but not much bigger.
The air changes its size to fit the
space inside the ball.

LEARN MORE!
READ THESE ARTICLES...
ENERGY « TEMPERATURES
VOLCANOES




LIQUIDS, SOLIDS, AND GASES

Mark whether
each item below
describes a
solid (S), a liquid (L),
or a gas (G). Some
may match more than
one form.

- melts « has no

so thc‘i.t
here’s 5 leak,
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A boy hears the echo coming from the hills.

“Echo, talk to me,” he calls.

“...to me,” repeats the echo. “...to me...to me...to me.”

What is an echo? It’s a sound you make that bounces back to you from
hills or other surfaces. But how can a sound bounce? It’s not a ball.

Actually, sound is a wave in the air. If you could see air the way you
see water, you’d see the waves that sounds make. Sound waves bounce
only if they hit something big and solid like the side of a hill or the walls
of a cave.

What if nothing stops the sound waves? Then they just get smaller
and smaller. Or they are absorbed by soft things such as carpets, draperies,
or large pieces of furniture. That’s why we don’t usually hear echoes in
the house.




ECHOES

Did you know that echoes can help some animals “see” in the dark?

In pitch-dark caves bats fly easily, never bumping into anything and
even catching tiny insects in the air. As they fly, they make tiny whistlelike
sounds. These sounds bounce back to them. The direction of the echo and
the time it takes for it to return tell the bats exactly where thiM
they fly.

Human beings have learned to harness the power of echoes for
navigation too. Submarines traveling underwater usé sonar to bounce
sounds off of solid objects so that they can tell where those objects are
located—sort of like undersea bats!

LEARN MORE! READ THESE ARTICLES...
ENERGY « RAINBOWS « WAVES
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Wthout energy in our bodies, we wouldn’t be able to do anything. We
couldn’t walk, talk, or even play. Energy is usable power. And all energy
is related to some kind of motion.

All living things need energy, no matter what they do. Plants get their
energy from sunlight. This energy is stored in different chemicals inside
the plant. This whole process is called “photosynthesis.”

Animals that eat plants take the energy stored in the plants. The energy
is then stored in chemicals inside the animals as “food energy.” The same
happens when animals eat other animals.

Plants and animals use energy every day as they grow and do the work
of being a plant or an animal. So plants have to keep absorbing sunlight,
and animals have to keep eating plants or other animals.

It isn’t only living things that have energy. A dead tree has hidden
energy. When we burn its wood, it gives off warmth, or “heat energy.” The
Sun too makes heat energy as it constantly burns.

The Sun gives off not just heat but also light, as “light energy.” A
battery in a flashlight makes it shine, generating light energy. But if
we put the same battery in a radio, we get music. A battery’s
energy is known as “electrical energy.” And in a toy car that
electrical energy produces movement, or “kinetic energy.”

If we couldn’t use heat, light, or electrical energy, we
couldn’t drive cars or cook food. We wouldn’t have light at
nighttime. Basically, we’d have to use the energy of our own
bodies. And that would mean eating a lot more and doing a
lot less.

LEARN MORE! READ THESE ARTICLES...
MARIE CURIE - LEAVES
THUNDER AND LIGHTNING

© 2008 Encyclopzdia Britannica, Inc.



ENERGY

These
sentences are
all mixed up.
See if you can

fix them.
Heat energy comes
from the things people
or animals eat.
Food energy comes
from things that burn.

*Jea sjewiue 1o ajdoad sSuly} wo.y sawod £319ud poo4 13
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© 2008 Encyclopadia Britannica, Inc.



Find and
correct the
error in the
following sentence:
Leaves turn red
if they have a lot of
carbon dioxide in them
when the sunlight
shines on them.

14
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LEAVES

The-Seience o Thejr

Changing cojors

’rrees that-shed their Ieaves every year are called “deciduous” trees.
Their leaves grow back again in spring.

Scientists think that plants get rid of things they can’t use=Afterflowers
have helped make new seeds for a plant, their petals fall off. And soon after
leaves have lost their green stuff, called “chlorophyll,” they fall off.

A leaf’s chlorophyll uses sunlight to make sugar out of water and
carbon.dioxide, a gas in the air. Plants need carbon dioxide to live and
grow. When leaves use carbon dioxide, another gas, called “oxygen,” is left
over. The plant can’t use the oxygen. So it lets the oxygen go.

Animals and humans need oxygen to live. Their bodies use the oxygen,
and what do you think they have left over? Carbon dioxide. When animals
and humans breathe out, they let the carbon dioxide go.

It’s easy to see that plants and animals and humans help each other
this way.

In places where it gets cool in autumn, a plant loses its chlorophyll,
and its leaves may turn yellow or red. The yellow was there all summer,
but there was so much green that the yellow didn’t show until the green
went away.

Yellow leaves turn red only if they have lots of <
sugar in their sap and the sunlight shines on them. ou KNOW?e
The more sugar a leaf has, the redder it becomes. If D\D Yusi rests are oné Oit;:eoﬂe“
a leaf is kept in the shade, it will stay yellow even if De‘:'\:‘,‘: <ix major life zoﬂetvergree“
7 0
it has a lot of sugar. v:oze“ tundra, the i yemduous
o temperat (mild asslan
taiga, -“:a\ ra‘mfor st, &Y
LEARN MORE! READ THESE ARTICLES... forest, troP and dese
LUTHER BURBANK « ENERGY « RAINBOWS and savannd
"Wy} uo saulys Wsiuns ay}
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Temperature
measures how
much
a) heat something has.
b) chill something has.
c) pressure something has.




Hot and Cold

We can use our fingers, our tongue, or almost any part
of our skin to feel just how hot or how cold something is.
This is important because our bodies need just the right
amount of heat so that we can live comfortably.

When it’s cold and we want to make a room warmer,
we turn on the heaters. In the summer when it’s hot and
we want to make the room cooler, do we add cold to
the room?

No. We take away some of the heat. We say
something is cold when it doesn’t have much heat. The e
less heat it has, the colder it is.

Air conditioners suck hot air from a room. Pipes
inside the air conditioners take a lot of heat out of the air,
making it cold. Then a blower fans the cooled air into the
room again.

When we want to know exactly how hot or how cold
something is, we use a thermometer. A thermometer tells
us about temperature—that is, how hot something is.

Some countries measure temperature in “degrees
Fahrenheit (° F).” Others use a different measuring
system of “degrees Celsius (° C).”

We can use thermometers to measure air temperature,
oven temperature, even body temperature. And your body
temperature tells not only whether you feel hot or cold
but whether you’re healthy.

LEARN MORE! READ THESE ARTICLES. ..
DEW . L1QUIDS, SOLIDS, AND GASES « VOLCANOES

17
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Diamop

DEW

of Waterd Drops

& 4
Y
Susan and her mother had come to the park for an early morning d
walk. The weather had been nice and warm recently. The nights
were still, and there was hardly a cloud in the sky.
The park’s grass glittered and winked. “Are those diamonds?”
Susan asked. It looked as if someone had sprinkled tiny diamonds all How
across the grass during the night. does warm

Susan bent down to touch one
of the glittering points. “It’s
water!” she cried out in
surprise. “How did it get here?
Did it rain last night?”
“No, this isn’t rainwater. It’s dew.”

know.

“It came from the air. All air has
some water in it, you know,” said Mother.

“But I don’t see any water in the air,” said Susan, looking around.

© W. Perry Conway/Corbis

air make dew?

“What’s dew?” Susan was eager to

“No, of course you don’t. It’s in the form of vapor, like fog, only very

light,” said Mother.

“So how does the water get onto the grass?”

“You know that steam turns into water again if it touches something
cold, right?” Susan nodded. “Well, on certain nights the air is warm and

full of moisture,” Mother continued, “but the grass and the ground are cool.

So when the vapor in the warm air touches these cooler surfaces...”

“...it changes to water drops on the grass,” finished Susan. “That must

be why sometimes in the morning our car is covered with tiny drops of
water.”
“That’s right,” Mother smiled. “Now let’s get going on that walk!”

LEARN MORE! READ THESE ARTICLES...
CLoUDS « DIAMONDS « LIQUIDS, SOLIDS, AND GASES
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ﬂoating Water

Have you ever looked up at the clouds and wondered what they’re
made of?

Well, they’re made of water—thousands of gallons of water, floating
high in the air.

It’s easier to believe this when you know that cloud water takes the
form of tiny droplets. The droplets are so tiny that you couldn’t see one if
it was separated from all the others.

Sometimes the water droplets join together around tiny pieces of dust
in the air. These drops get bigger and bigger as more droplets collect.
When they become too heavy to float, they fall—*“plop!” That’s rain!

There are three main kinds of clouds. “Cumulus” refers to the small
puftballs or great wooly-looking clouds that are flat on the bottom.
“Stratus” are low clouds, usually streaky or without much shape. And
“cirrus” are light feathery clouds, like the ones in the photo. Sometimes
cirrus clouds are so high, where the air is very cold, that the whole cloud is
made of ice.

Adding “nimbus” to any of these names changes it to mean a rain
cloud. Tall white cottony rain clouds are called “cumulonimbus,” or
thunderheads. They often bring thunderstorms. Flat gray rain clouds are
called “nimbostratus.” They usually bring only rain.

Snow, sleet, and hail also fall from clouds. Snow and
sleet fall only on cold winter days. Hailstones can fall even
on a warm summer day.

And you may not realize it, but you’ve probably been
right inside a cloud yourself. A cloud so close to the ground
that we can walk through it is what we know as “fog.”

Which of
LEARN MORE! READ THESE ARTICLES... the following
LiQuiDs, SOLIDS, AND GASES describes a

cumulonimbus cloud?
a) cloud on the ground
b) sleet cloud
c) fog

RAINBOWS « THUNDER AND LIGHTNING
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RAINBOWS

M‘BS Of COIOI’

If you’ve ever looked at a rainbow and wondered how all those bright
colors got in the sky, you’re not alone.
The ancient Greeks thought these arcs of color were signs from the
gods to warn people that terrible wars or storms were going to
happen. The Norse people believed a rainbow was a bridge the
gods used to walk down from the sky to the Earth. Other
legends said there was a pot of gold waiting at the end of a
rainbow.
But as beautiful as rainbows are, they aren’t magic. And they
aren’t solid enough to walk on. In fact, a rainbow is just colored
How can the light. The seven colors are always the same and appear in the
name “Roy 6.  same order: red, orange, yellow, green, blue, indigo (a very deep
Biv” helpyou  pJye), and violet. The name “Roy G. Biv” helps you remember
r::;::lﬁrtme the first letters and the order of the colors.
T Rainbows often appear after or at the end of a storm—
AR when the Sun is shining again but there is still some rain in
the air. The sunlight looks white, but all seven rainbow colors are mixed
together in it. So when a beam of sunlight passes through raindrops, it’s
broken into the seven different colors.

But you don’t have to wait for rain to see KNOW?
rainbows. They can show up in the spray of a DID YOU there
fountain or a waterfall, or you can make your own In spite of some ‘ege“ds'. bow
with a hose. Set the nozzle to create a spray, aim it really is N0 uend” of 2 :::‘n .

away from the Sun, and then stand between the Sun Rainbows are actually

and the spray. You’ve got an instant rainbow! circles. But because we can

. . e, to
limited distance,
LEARN MORE! READ THESE ARTICLES... see :““f;“ of Earth and sk
orl
CLOUDS « ECHOES « THUNDER AND LIGHTNING the f the circle:
we see only part
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Nature ® Fseworis

It can be fun playing in a gentle rain, splashing in puddles
and chasing raindrops. But this would be a dangerous thing to

do when there are thunderheads above. e
Thunderheads are the large, dark, often fast-moving clouds false?

that come out during storms. Thunderheads rumble mightily .2 tnderstony

Quring. storms, and that rpmbling indic.ates Fhe presence Qf idea Ittost:éo::elter

lightning. The rumbling is the sound lightning makes as it uiidenaiiee:

arcs across the sky. A,

During a thunderstorm, electricity collects in the clouds. And often that
electricity gets released as lightning. It’s dangerous to be out when
lightning is a possibility because lightning can quite easily kill from miles
away. People have died from lightning strikes even though the storm the
lightning came from was barely visible on the horizon.

Lightning bolts frequently race to the ground, drawn by objects such as
trees and lamp posts that are especially good conductors of electricity.
Lightning is most attracted to tall objects, which is why trees, buildings,
and radio towers are often struck.

Actually, there are two parts to a lightning strike. The bolt from the sky
is the part we don’t see, because it is so fast and faint. The part we do see
is the return strike. This is a bright flash of lightning that jumps up out of
the ground to meet the lightning coming down and then races up to the
base of the clouds.

Lightning can hurt or kill people who are struck by it. If you ever are
caught in a lightning storm, get inside quickly. Or get into a car. Lightning
that hits a car will travel into the ground harmlessly.

— LEARN MORE! READ THESE ARTICLES...

DID YOu KNOWze CLOUDS « ECHOES « RAINBOWS

Florida is kp !
c.:apital of th: ::;:.’t’h;:"ghmmg
‘l:;gthtning strikes in Floridawm.‘:fr:r
o ::d than any other state i, the
States, Also, lightning kills

Other state, | "2 than in any

24

© 2008 Encyclopadia Britannica, Inc.



THUNDER AND LIGHTNING

© A & J Verkaik/Corbis
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Fill in
the blank:
The quietest
part of a cyclone
is the 7
where there are
no winds or clouds.




CYCLONES AND TORNADOES

aUre’s Fyry

A cyclone is a rotating storm that can be hundreds of miles across.
These storms can be very destructive. The winds in a cyclone usually blow
at more than 75 miles per hour.

When a cyclone starts in the warmer waters of the Atlantic Ocean, it
1s called a “hurricane.” In the western Pacific Ocean, it is known as a
“typhoon.”

From above, a cyclone looks like a huge spinning doughnut of clouds.
The center of the storm, the doughnut hole, is called the “eye.” The eye is
quiet and cloudless. When the eye passes overhead, it might seem like the
storm has ended. But within an hour or two, the eye passes and the other
side of the storm hits.

With its strong winds a cyclone also brings flooding rains and
sometimes very high ocean waves. When a cyclone hits land, it causes
severe damage. The combination of wind, rain, and waves can knock down
trees, flatten houses, and wash away roads.

Most cyclones start over tropical oceans because areas of warm water
are their source of energy. Strong rotating winds that start on land are
called a “tornado.” A tornado, such as the one pictured here, starts for

- different reasons and is smaller than a cyclone. But a tornado also has very
- strong winds, so it too can be very destructive. It can knock a train off its
- i track or lift a house straight into the air. Fortunately, tornadoes usually die

soon after they start.

LEARN MORE! READ THESE ARTICLES...
CLOUDS « TSUNAMIS « WAVES

Paul and LindaMarie Ambrose/Taxi/Getty Images
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Killer Do Wipour

Rain seems to make things cleaner, doesn’t it? Rain helps flowers grow
and helps keep plants green. It washes the dust from cars and houses. It
leaves roads shiny. And it leaves a fresh smell in the air.

But rain can be dirty. That’s
because as the rain falls, it
gathers up any pollution that’s in
the air. It can leave cars looking
streaky and windows spotty.

Some rain will even ruin the
paint on cars. It will damage or
kill the plants it falls on and the
fish living in lakes that are fed
Scientist testing polluted lake water containing melted acid snow. by rain. Such rain is called
© Ted Spiegel/Corbis “acid rain”’

This is how it happens. We burn fuels such as coal, gas, and oil in our
factories. This releases gases containing elements such as sulfur, carbon,
and nitrogen into the air. These combine with moisture in the air to form
damaging substances such as sulfuric acid, carbonic acid, and nitric

acid. When it rains, these acids fall to earth with the water. Q\CH VY
Acid doesn’t fall to earth only in the form of rain. It can also LL,V Q;
fall as snow, sleet, and hail. It can even be in fog. > 2
Acid rain harms many forms of life, including human life. It
also damages buildings. The acid eats through stone, metal, and
concrete. Acid rain has injured some of the world’s great
monuments, including the cathedrals of Europe, the Colosseum in Acid rain
Rome, and the Taj Mahal in India. can cause
a) water to
LEARN MORE! READ THESE ARTICLES... become polluted.
CLOUDS » LEAVES « LIQUIDS, SOLIDS, AND GASES :)) tfl';" ::t:i';:
of buildings to
wear down.

d) plants to die.
e) all of the above.
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ACID RAIN
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The unhealthy branch on the left shows the damage

that acid rain can do to plants.
© Ted Spiegel/Corbis
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WAVES

Moveme nt

on the Sea S

The ocean never seems to sit still. Its waves rise and fall.
On beaches they push forward and fall back. But what makes
ocean water into waves?

Most waves are created by the wind. The wind blows
along the surface of the water and forces waves in the same

direction. The top of a wave is called the “crest,” and the “Breakers”
lowest part in between the crests is known as the “trough.” is another
When waves roll through the open ocean, they’re called word for

“swell.” As they reach the shore, their crests get higher and
closer together and finally topple over. Then they’re called
“breakers” or “surf.”

A gentle wind makes long waves that don’t rise very high. But stronger
winds push harder on the water and create taller waves. Big storms mean
strong winds, and that means huge, powerful waves.

Major ocean storms, called “hurricanes” or “typhoons,” can cause
enormous waves. Some are so big they can smash oceanside houses into
pieces or tip over ships that get in their way. During violent storms waves
have been known to reach to the tops of lighthouses and to toss boats
completely out of the water.

The most destructive waves are tsunamis, but they’re quite different
from other waves. Tsunamis—also wrongly called “tidal waves”—are not
caused by tides or by the wind. These huge waves are created by
underwater earthquakes or volcanic eruptions.

LEARN MORE! READ THESE ARTICLES...
CYCLONES AND TORNADOES « SAND « TSUNAMIS

Without waves the very popular sport of surfing
wouldn’t be possible. Riding a surfboard in waves like

these requires great balance, skill, and a lot of nerve!
© Rick Doyle/Corbis
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Waves O

A powerful earthquake struck the coast of Chile in 1960.

Many people were frightened and got into their boats in the
harbor to escape the disaster. Soon enormous waves caused by the
earthquake rose up from the ocean. These violent waves, each

more than three stories high, destroyed all the boats and killed the Which of

people in them. The waves then traveled for 15 hours across the these does not

Pacific Ocean to Hilo in Hawaii, where they destroyed more cause a tsunami?
roperty a) earthquake

p ’ b) volcanic eruption

These waves are known as “tsunamis,” from the Japanese
for “harbor wave.” %

A tsunami is a large destructive wave created by the shock from an
earthquake or volcanic eruption. The impact of a meteorite could also
create a tsunami. Tsunamis travel fast and have the force to destroy entire
coastal communities within moments.

A tsunami can travel at speeds of 450 miles
per hour or more (as fast as a jet plane) and
packs tremendous force. As the tsunami
o ¥

approaches land, it grows larger. It continues
to travel until its energy is completely used
up. All low-lying coastal areas are
vulnerable to a tsunami disaster.
In December 2004 an earthquake ¢
major tsunami in the Indian Ocean.
earthquake struck off the coa
hours later, waves as hi
areas some 750 miles away. T
more than 200,000 people.in at least :

LEARN MORE! READ.THE
CYCLONES AND TORNADOES « V .
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TSUNAMIS

DID YOU KNOVE
strike land, they
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To most of us, this landscape is beautiful. But to
a geologist, it also tells the story of millions of years

of Earth’s history.
© Layne Kennedy/Corbis
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GEOLOGY

StUdy Iﬂg' the Earth

How did the Earth get its shape?

What was the world like millions of years ago?

What is the Earth made of?

Why do earthquakes happen?

These are some of the many questions that geologists try to
answer. Geologists are people who study the Earth’s form and

its history. The word “geology” comes from Greek words Matchiihe
. « . v scientist with
meaning ear'th science. . . what she studies:
Geology 1s an important science. Geologists help others geologist  Earth
to find useful fossil fuels such as oil and coal that lie hidden / petrologist fossils
in the Earth’s crust. Geologists also help figure out where geochemist  rocks

earthquakes are likely to happen. This helps people know paleontologist chemicals

where it’s safest to put up buildings.

Because there are so many things about the Earth that geologists study,
geology is divided into many individual areas. For instance, the study of
physical geology looks at the changes that take place inside the Earth and
the reasons for those changes. Geochemistry is concerned with the
chemical elements that make up rocks, soil, and minerals. Petrology deals
with rocks themselves.

Did you know that paleontology is a form of geology? Paleontologists
study life forms that existed on Earth millions of years ago, from the tiniest
bacteria to the most enormous dinosaurs. But because these creatures died
so many millions of years ago, their bodies have turned into fossils—Iliving
things preserved as rock.

LEARN MORE! READ THESE ARTICLES...
DINOSAURS: A MYSTERY DISAPPEARANCE
FossILS « ROCKS AND MINERALS
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The Ear® o\qCKS
Buildins ™ .

KNOw2
. . Gold is th st
You might think that rocks are pretty dull. But rocks tell the :asilli shz:e:
history of the Earth, including stories of giant explosions, and stretched of
mountains rising from the sea, and buried forests turning to stone. all metals. It can

be hammered as
thin as 4
millionths of an

Rocks are made up of one or more minerals. Most minerals are
inorganic, which means that they are not made from living things.

They are substances that occur naturally in the earth. Some inch. And an
minerals are metals, such as iron and gold. Others are nonmetallic, ounce of gold
like quartz and calcite. ini:“abvtirtlerm:lm
Some minerals contain the hardened remains of animals and than 40
plants. Limestone rock, for example, is made up largely of bits and miles long.

pieces of shells and skeletons of
sea creatures.

All rocks fall into one of three
groups, depending on how they are v
formed.

Igneous rocks are formed from cooling
magma, which is the lava released in a
volcanic eruption. The earliest rocks on
Earth were igneous.

Rocks don’t stay the same forever.
They break down into small pieces because of the effects of wind, water,
and ice. When small pieces of rock settle together, they’re known as
“sediment.” As layers settle on other layers over many years, their weight
squeezes the pieces together into solid sedimentary rock. Both photos show
the very common sedimentary rock called “sandstone,” which is cemented
sand.

The third group of rocks gets its name from the word “metamorphosis,’
which means ‘“change.” Metamorphic rocks are created when extreme
temperatures or pressures cause changes in igneous or sedimentary rocks.
Marble is a metamorphic rock formed from intensely squeezed and heated
limestone. And limestone, you’ll remember, began as seashells and
skeletons. This is another amazing Earth story told by a rock!

© Scott T. Smith/Corbis

LEARN MORE! READ THESE ARTICLES...

CHALK « SAND « VOLCANOES Sandstone is fairly easily worn away by rushing
water. Here you see a deep, narrow sandstone

formation called a “slot canyon.”
© David Muench/Corbis
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ROCKS AND MINERALS

Most minerals
are inorganic,
which means
they are not
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CHALK

The Rem
of Tiny Shejjg alﬂs

RCH ¢,

T J %

he material we call “chalk” had its beginnings during the time 4 3
when dinosaurs lived on Earth. At that time the oceans were rising
higher and higher until finally they covered most of the Earth’s land.

In those oceans lived billions of tiny animals. They were so small
you could not have seen them—even smaller than the period at the Why does
end of this sentence. These tiny creatures had shells made of the it take
element calcium. When these animals died, their shells fell to the millions of

years to make

bottom of the oceans. After thousands of years there were many chalk?

layers of shells on the ocean floor.

As more and more of the tiny shells pressed down from the
top, those on the bottom became harder and began to stick together.
Eventually the shells changed into a mineral called “calcite,” the main
ingredient of the rock known as
“limestone.”

Many millions of years passed after
the first chalk was made. The Earth’s
surface changed its shape, and the land
and sea developed new shorelines. This
left many chalk layers on dry land, both
Drawing chalk, an entirely different material from in the middle of continents and along
natural chalk. coastlines. In some parts of England
© Miehael . Sedam/Coris there are chalk cliffs 800 feet high.
These are the famous White Cliffs of Dover, and they are almost solid chalk!

If you had a piece of chalk from those cliffs, you could use it to write
on a chalkboard. But the chalk that you now use in classrooms is not a
piece dug from the cliffs or the ground. It is made in factories by mixing
several other materials together.

LEARN MORE! READ THESE ARTICLES . . .
FossiLs « GEOLOGY « ROCKS AND MINERALS

The fabulous White Cliffs of Dover in England

are made of chalk millions of years old.
© Bob Krist/Corbis
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You can find sand at the edge of lakes, the bottoms of rivers, and the
seashore. You can find it in mountain valleys, deserts, and, of course, a
sandbox. Where does all this sand come from?

Sand is created when rocks break into tiny, tiny pieces. Wind, ice, and
rain knock against high mountain cliffs. And slowly, over millions of years,
these forces break off pieces of rock. The pieces bounce down the
mountainside and break off other pieces of rock—while it’s also breaking
into smaller and smaller pieces itself. It isn’t sand yet, but it’s getting there.

Rivers and glaciers are also good at making sand. A river’s water
rushes along, carrying rocks with it and breaking them into little pieces.

- The ice of a glacier grinds away at whatever rocks it slowly rolls across.

Another great sand maker is the ocean. Every day, all over the world,
tides rise and fall, pushing against rocks over and over. Waves tear at the
rocks along the shore, wearing them down.

Thanks to the weather, water, and ice, some of these broken rocks
finally get so small that they become what we call “sand.”

Now that you have all this sand, what can you do with it? Sand is used
for paving roads. Bricks made with sand are harder and stronger than other
bricks. Sand is also used to filter (or clean) water. When it’s sprayed with
great force against stone or brick, it can grind away thick layers of dirt or
~ even paint in a process called “sandblasting.”

And, of course, sand is great for building sand castles!

LEARN MORE! READ THESE ARTICLES...
ATOMS » ROCKS AND MINERALS » WAVES

Mounds or ridges of sand like these are called
“sand dunes.” They’re caused by the combined

action of wind and gravity.
© Dave G. Houser/Corbis

True or
false?
Sand can be
used to clean
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The Hardest-Wot \““g\'\\e W“ﬂd
Gemstones

Diamonds were made millions and millions of years ago when fuming
volcanoes melted the element called “carbon” inside some rocks. Gigantic
masses of earth pressed the carbon tightly. The hot melted carbon was
squeezed so tightly that by the time it cooled, it
had changed into the hard gemstones called
“diamonds.”

Some diamonds are found in the gravel and
sand near rivers. Others are left in the mountains
by glaciers. Most diamonds are mined from
rocks deep underground, usually in Africa. The
country of South Africa is the major source for
Diamond jewelry. the diamonds used in jewelry.
© by Gelgsmih/Goris Diamonds usually look like pieces of glass
or dull stones when they’re first taken out of the ground. They must be cut
and shaped to be used in jewelry. And diamonds are so hard that nothing
can cut them except another diamond.

Using diamond-edged tools, the diamond cutter carefully shapes and
polishes the diamond so that it has straight edges and smooth surfaces.
These edges and surfaces help the diamond reflect light so that it sparkles
and flashes with tiny bursts of color.

Diamonds often seem to flash like white fire. But there are diamonds
that have other colors. Red, blue, and green diamonds are difficult to find.
Yellow, orange, and violet diamonds are more common.

Sometimes people even find black diamonds. Q\CH Iy,

Only the clearest diamonds become glittering gems. But LL,v QS»
because of their hardness, even dull-looking diamonds are 3
still valuable as cutting tools. These are called “industrial
diamonds.” Only about 25 percent of all diamonds are fine
enough to become jewels, so most of the world’s diamonds

are the hard-working industrial type. Fill in
the blank:
LEARN MORE! READ THESE ARTICLES... Diamonds are
DEW - GEOLOGY » ROCKS AND MINERALS so hard that only

can cut them.
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DIAMONDS

Raw diamonds look like chunks of glass when

they’re first found.
© Dave G. Houser/Corbis
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VOLCANOES

Mountaing o

SMmoKe ang Firg

Deep under the Earth’s surface it’s so hot that even rock
melts. Sometimes this molten rock, called “magma,” is
pushed up to the Earth’s surface. At that point it is referred
to as “lava.” And the opening, or vent, that lets the lava out
is a volcano.

A volcano may explode violently, throwing rocks for
miles. Or it might push the lava out so that it flows away, cools,

. Which of
and hardens. Some volcanoes release clouds of poisonous gas = g f;ﬁo‘:in =
or huge clouds of ash. Volcanoes can even do all these things is not often
underwater. spit out by

Most volcanoes have been around for a very long time.
Many haven’t erupted in years and have cooled off.
Volcanoes that won’t be erupting anymore are called
“dead volcanoes.”

Some volcanoes still let off smoke. These “sleeping volcanoes” may
“wake up” someday and start erupting. Mount Vesuvius in Italy slept for
a thousand years. But one day in AD 79 it suddenly woke up. Its eruption
spewed hot ash and rocky fragments that buried the city of Pompeii. A hot
mud flow buried nearby Herculaneum. The remains are so well preserved
that the area has been named a World Heritage site.

But not all volcanoes are destructive. If a volcano spits out enough lava
and debris, it piles up into a mountain. The Hawaiian Islands and the
island of Iceland were created this way.

Other volcanoes help provide heat and energy. Many Icelandic homes
get their hot water from springs heated by volcanic steam. That steam can
also be used to produce electricity. Also, plants grow very well in the rich
soil left by volcanoes. And valuable gems, such as diamonds, can
sometimes be found in the rocks that volcanoes spit out.

LEARN MORE! READ THESE ARTICLES...
LiQuiDps, SoLIDS, AND GASES « ROCKS AND MINERALS - TSUNAMIS
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B“Cient Ljfe iﬂ S tone

Would you like to see something that lived millions of years ago? You
can if you find a fossil.

The remains or traces of plants, animals, and even bacteria that are
preserved in stone are called “fossils.” If you’ve ever pressed a coin into
clay and then removed it, you’ve seen the sort of image you’ll find in many
fossils. The original thing isn’t there anymore, but there’s an impression of
it left in the stone.

Many fossils are easy to recognize as
the living things they once were. The
plant fossil you see in the smaller photo
here, for example, looks like the tracing
of a fern leaf.

Usually, the harder portions of an
B organism are what last long enough to
Fossilized fern. ' - become fossils. Sometimes the hard
© ollan Hoenier/Coris structures are preserved almost whole.
For instance, entire fossilized dinosaur bones have been petrified, or
changed to a stony substance.

Fossils are not always easy to find. Only a small fraction of all ancient
life ever became fossils. And the fossils that did form are often buried deep
underground.

You can tell the fossils in the big photo used to be fish.
After they died—millions of years ago—they sank to the
riverbed and became covered with soft mud. Their flesh
wasted away, but their bones were held together by the mud.

Eventually, the river dried up. It was filled with dust and
dirt blown by the winds. The bones of the fish stayed where
they were. Slowly, the mud of the riverbed turned to stone.

Finally, somebody found this fossil while digging where

I’s unusual
to see an animal

the river once was. fossil that shows
more than just
LEARN MORE! READ THESE ARTICLES... the bones. Why do
CHARLES DARWIN you think bones are
usually the
DINOSAURS: GIANTS OF THE PAST best-preserved parts?

MAMMOTHS AND MASTODONS
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This fossil shows a rare picture of life in action millions
of years ago. Look carefully, and you can see that a big

fish was eating a smaller one when they both died.
© Layne Kennedy/Corbis

© 2008 Encyclopzdia Britannica, Inc.




The word “dinosaur” means ‘“terrible lizard.” It is a name given
to lizard-like animals that lived long, long ago. Many of the dinosaurs
were the largest and scariest creatures that ever walked on land. All of them,
large and small, were part of the animal group known as “reptiles.” The
dinosaurs were the ancient cousins of today’s crocodiles, snakes, and lizards.

You may be familiar with the brontosaur, or “thunder lizard.” What
you may not know is that this dinosaur is now called apatosaur, meaning
“dishonest lizard.” A mix-up in fossil bones gave scientists the wrong idea
of what it looked like. The apatosaur was still pretty impressive: it was_as$
much as 70 feet long. No matter what you call it, this creature certauly must
have sounded like thunder when it walked.

The apatosaur was a plant-eating dinosaur. Others, including the N
tyrannosaur, were carnivores, or meat-eaters. Tyrannosaurus #ex was the
“king of the lizards” and was as long as a fire engine. For mhany years the
tyrannosaur was thought to be the largest carnivore ever £o have walked on
Earth. But the giganotosaur was an even larger carnivote!

The anatosaur is called the “duck lizard” because it had a bill like a
duck—though there were hundreds of un-duck-like teeth in its cheeks!

The triceratops was the “three-horned lizard?” Many of these dinosaurs
once lived in the western United States.

There were many other kinds of dinosaurs—more than 1,000 different
species. And they once lived almost everywhere in the world.

\\0\ |
,'.\\ LEARN MORE! READ THESE ARTICLES...
DINOSAURS: A MYSTERY DISAPPEARANC
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DINOSAURS

2
p YOU KNOW? Wil be

r ha“dv yo

Find and
correct the
error in the

following sentence:

The apatosaur’s name
means “dishonest
lizard,” referring to the
beast’s habit of robbing
its neighbors.
A
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AN‘SS‘S“N “GeDINOSAURS
Disappe® Lany

Many of the dinosaurs that once roamed the Earth were so
big and strong that they didn’t need to be afraid of any living Which of
thing. So why al-ren’t there dinosaurs today.? the following
Some scientists think that when new kinds of plants began to s not thought
grow on Earth, dinosaurs couldn’t eat them. New kinds of to be a reason for
animals smaller than dinosaurs also appeared during this time. the disappearance
) . of dinosaurs?
They may haye been al?le to survive bptter than the dmgsgurs. alian asteroid
It’s also possible that disease killed dinosaurs by the millions. striking Earth
Not all scientists think that all dinosaurs died at once. b) climate change

.. . . . c) disease
Another explanation is that a changing climate killed them. d) poisoned plants

We know that when they were living, the weather began to

change. Summers grew shorter and winters grew colder. In “
some places heat waves dried up rivers and swamps. Elsewhere, new lakes

and rivers appeared, and many places were flooded. Some dinosaurs may

have died because it gradually became too cold or too hot for them.

Many scientists believe that dinosaurs died because an asteroid struck
the Earth about 65 million years ago. The dust raised by the impact would
have blocked out sunlight for months, so that plants stopped growing and
the temperature dropped. When plant-eating dinosaurs died from lack of
food, so would the meat eaters that hunted them.

Some scientists think that many dinosaurs evolved into birds. So the
next time you see a robin, consider that you may be looking
at a dinosaur’s relative.

LEARN MORE! READ THESE ARTICLES...
DINOSAURS: GIANTS OF THE PAST « FOSSILS
MAMMOTHS AND MASTODONS

Dinosaur tracks remain, but scientists still don’t know

what happened to the giant creatures that made them.
© Tom Bean/Corbis
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e Iyrant king

It was longer than a bus, weighed more than four tons, and had
teeth up to a foot long. The tyrannosaur may have died out 65
million years ago, but it is still one of the largest meat-eating land
animals that ever lived. It’s no wonder that the first scientist who
discovered this frightening creature’s bones called it Tyrannosaurus
rex: “tyrant lizard king.”

. . . . Find and
Dinosaurs were not true lizards. When scientists first correct the
discovered tyrannosaur fossils, however, they did believe that such error in the
a dangerous-looking animal would have been a powerful and following sentence:
Tyrannosaurus rex

mean bully among the dinosaurs. The tyrannosaur’s jagged teeth "
and huge jaws make it clear that the tyrannosaur was a nv:?::,: ktifa_?.t
powerful carnivore, or meat eater. *
Tyrannosaurs lived mainly in what is now North America
and Asia. The creature was about 40 feet long from its head to its thick and
heavy tail. The tyrannosaur probably stooped forward, with the big tail
balancing its weight when it walked.
The tyrannosaur had large, powerful rear legs but small front arms.
These forearms wouldn’t even have been able to reach its mouth. So the
tyrannosaur probably planted its clawed rear feet on a dead animal, bit
hard, and ripped the flesh away from the carcass.
The tyrannosaur is one of the most popular of all dinosaurs, thanks to
movies and books. But scientists still don’t know a lot about the beast. Did
it hunt by sight or by smell? Was tyrannosaur a hunter at all,
or did it just eat dead animals it found? Was it a fast
DID YOU KNOW? runner?
Tyrannosaur fossils show With so many questions, we’re still getting to know the
eatures that support the tyrannosaur—but from a safe distance!

e
heory that dinosaurs may b
the rs of birds: LEARN MORE! READ THESE ARTICLES. . .
the distant ancesto

< hones were DINOSAURS: GIANTS OF THE PAST « ENERGY « FOSSILS
For instance, its bo

very \ightweight for -
just as birds’ are- And its
walking posture resembles
that of modern birds-

their sizeé,
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TYRANNOSAUR

Sue, the famous T. rex in Chicago’s Field Museum,
was sick when she was alive. Researchers say that
she suffered from gout, a painful disease that causes

swelling in bones and joints.
Courtesy, Field Museum
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Mammoths
and mastodons
are related to
a) horses.

b) elephants.

14

This woolly mammoth was painted as part of a
museum exhibit. But primitive artists first painted

these creatures on the walls of caves.
© Jonathan Blair/Corbis




MAMMOTHS AND MASTODONS

Anelent Elgppants

Believe it or not, thousands of years ago some elephants wore heavy
fur coats.

Actually, the mammoth was an ancestor of the modern elephant.

And mastodons were distant relatives of the mammoth. Neither animal
is around today. But at one time they roamed the Earth in great numbers.

We know a lot about these ancient creatures because scientists have
found many frozen mammoth bodies, especially in the icy area of Russia
known as Siberia. Both beasts largely died out at the end of the last Ice
Age, about 10,000 years ago.

Mastodons and mammoths were a lot alike, but the mastodons were on
the planet first. They appeared about 20 million years ago. They were
smaller than mammoths and had thick legs like pillars. Mastodons were
covered with long reddish brown hair.

The mammoth didn’t show up until about 1 1/2 million years ago.
Mammoths were the size of modern elephants. The woolly mammoth had a
thick furry yellowish brown undercoat with longer bristly hair over it. Like
the mastodon, the mammoth had small ears and very long tusks. Despite
these dangerous tusks, both animals ate only grass and other plants. The
tusks may have been for shoveling snow and ice to uncover food.

Mastodons and mammoths were around at the same time as early
humans. The people of the day hunted the animals, but hunting didn’t
wipe them out. Scientists think that the mastodon and the mammoth
vanished because the glaciers of the Ice Age destroyed much of the

vegetation they relied on for food. 2
LEARN MORE! READ THESE ARTICLES... \ oV KNO\N'zhts were first
DINOSAURS: A MYSTERY DISAPPEARANCE ‘D 1816, when coa\-gasﬁ\;st - useum
FossiLs « GEOLOGY “,‘emg used, “:“o:“t‘“\‘em new invention
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Inventing

56

New Plants

Luther Burbank grew up on a farm in the United States. Though he had
only a high school education, he had read Charles Darwin’s ideas about
how living things change over time. Burbank wanted

to understand why different plants had their own kind of fruit and
flowers—and how they might be changed to grow better ones.

In the 1870s most people didn’t think it was possible to make new
kinds of plants. But Burbank surprlsed them by creating hundreds of new
varieties, including a white
blackberry so clear that you could
see its seeds through its skin.
Burbank grew a tomato on a
potato vine and called it a
“pomato.” He combined a plum
tree and an apricot tree to make a
new fruit called a “plumcot.”

Burbank produced many of
Benefiting today from Burbank’s work with plants. these plants by “grafting.” He
© hnda Rienerdsen/Comis took a small twig from one plant
and put it into a cut he had made on a different plant. The plant with roots
controlled the size of the new plant, while the twig grew into
branches with flowers and fruit. Sometimes he produced
completely new kinds of plants by cross-pollination. He did this
by putting pollen from the flowers of one type of plant onto the
sticky part of the flowers of another type of plant.

Getting the new plants he wanted was not easy. The white
blackberry took Burbank 65,000 tries to get right. And he spent
eight years cross-pollinating different types of daisy to turn a

small yellowish daisy into a tall snow-white flower with a Radand
. correct the
yellow center. The result was the famous Shasta daisy. error in the
Burbank’s work produced many useful plants. And his following sentence:
experiments added greatly to the knowledge of how features Rafting is a way of

pass from parents to offspring. uakisg ey plante .l

LEARN MORE! READ THESE ARTICLES...
CHARLES DARWIN « FOSSILS « LEAVES
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LUTHER BURBANK

DID YOU
KNOW?

Do you like
french fries?
Then thank Mr.
Burbank. He
invented the
Idaho potato, a
favorite source

of fries. _ i _
; y . —— AR
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DID YOU KNOW?®

Not only did Marie Curie
e

Nobel Prize twice,
in-law, \ré

and son-1n-
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MARIE CURIE

The French scientist Marie Curie became the first woman to
win the Nobel Prize, one of the greatest honors in the world.
What’s more, she was the first person ever to win the prize
two times.

Marie, who was born in Poland, studied science at the
Sorbonne, the great French university. She was one of the best

students there. She worked very hard, often late into the night, True
sometimes eating little more than bread, butter, and tea day or false?
after day Marie Curie’s

research led to

Marie married Pierre Curie after completing her science her death

course. Pierre was also a scientist, and the two worked

together. Another scientist, named Henri Becquerel, had y
already discovered that certain types of material send out tiny “bullets”

of energy all the time. Marie called this action “radioactivity.”

These strange radioactive particles were far too small to be seen,
but it was possible to take a kind of photograph of them. Marie studied
radioactivity and discovered two new elements that were radioactive,
polonium and radium.

Over the years Marie Curie’s discoveries about radioactivity have
proved extremely important in many ways. Radioactivity helps doctors
identify and treat diseases. A major form of power generation based on
nuclear energy has been developed, a process involving radioactivity. And
in geology, radioactivity is used to determine the age of ancient rocks.

Marie’s entire life was spent working for science. She fell ill and
eventually died because of working so closely with radioactive materials.
She knew about this risk, but she felt her work was too important to stop.
Marie Curie was awarded the Nobel Prize in 1903 for her work on
radioactivity and in 1911 for discovering radium.

LEARN MORE! READ THESE ARTICLES...
ATOMS + ENERGY « GEOLOGY
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CHARLES DARWIN

The Theory of
Evol Utiop

All cultures tell a story about how life came to be on Earth.
Most traditions and religions tell of creation happening in a
particular event. But what does science tell us? A scientist
named Charles Darwin came up with a very different idea
—=== about how humans and other creatures
- came to be.

In 1831, at age 22, Darwin set out

Fill i
from England on a scientific expedition therI::nk:
aboard a ship called the Beagle. He Darwin’s theory

sailed to the coast of South America
and to some Pacific islands, such as
the Galapagos.

On the trip, Darwin studied
many species, or groups, of plants and animals. He
also studied fossils—rocks that carry imprints of
ancient plants and animals. The fossils showed that
Darwin and his ideas being made plants and animals living on Earth long ago were
fun of in a magazine. different from the same types of plants and animals
© frenive leonograpnic/Coris that lived in his own time. Darwin wondered why
these old species had disappeared and the new species had developed.

After much thought, here’s what Darwin decided: Living things must
work hard for food and shelter, so only those that do this best will survive.
Small individual strengths, such as being bigger or faster, can be the keys
to survival. And these strengths are passed on to the individuals’ offspring.
Helpful individual differences add up over time to make the whole species
change, or evolve.

This was Darwin’s famous theory of evolution. He also believed that
over time the same species living in different surroundings could evolve
into two separate species.

Darwin published his theory in his books On the Origin of Species and
The Descent of Man. He proposed that all living things, including humans,
have slowly evolved from earlier species. Many people do not accept
Darwin’s theory. But it remains the most widely accepted scientific theory.

LEARN MORE! READ THESE ARTICLES...
DINOSAURS: GIANTS OF THE PAST « FOSSILS « GEOLOGY
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absorb soak up
arc a curved line

asteroid small, often rocklike heavenly
body orbiting the Sun

bacterium (plural: bacteria) tiny one-
celled organism too small to see with the
unaided eye

carcass dead body or leftover parts of
an animal

cathedral large church where a bishop
is in charge

chemical one of the combined
substances making up living and
nonliving things

climate average weather in a particular
area

continent one of the largest of Earth’s
landmasses

core central part
debris trash or fragments
devastate wreck or destroy

element in science, one of the simplest
substances that make up all matter

evolve (noun: evolution) change,
especially over time

G LOSSARY

fossil an imprint or other trace in rock
of an animal, plant, or other living thing

gemstone natural material that can be
cut and polished for use in jewelry

generate create or produce

glacier a large riverlike body of ice
moving slowly down a slope or
spreading over a land surface

hail small balls or lumps of ice that fall
from the sky, as rain does

horizon distant point where the land
and the sky appear to meet

impression mark or figure made by
pressing one object onto the surface of
another; also, the effect or feeling an
object or person creates

indivisible unable to be divided

industrial having to do with businesses
that construct or produce something

meteorite a mass of material from
space that reaches the Earth’s surface

mineral substance that is not animal or
plant and is an important nutrient for
living things

organism living thing
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particle tiny bit or piece

pollen tiny, dusty reproductive parts of
plants

pollute (noun: pollution) to poison or
make dirty, often with man-made waste

potential possible

remains parts that are left after time
passes or some event occurs

rotate spin or turn
sleet frozen or partly frozen rain

species a particular group of living
things that share certain inherited
features

theory in science, an idea or reasoned
explanation for why things are as they
are or why things happen as they do

tropical having to do with the Earth’s
warmest and most humid (moist)
climates

tyrant powerful and cruel ruler; also,
someone who acts like a tyrant

vapor a substance in the state of a gas
(rather than a solid or liquid)

vulnerable exposed or in danger



acid rain (pollution) page 28

anatosaurs (dinosaurs)
dinosaurs page 48

apatosaurs, also called brontosaurs
(dinosaurs)
dinosaurs page 48

atoms (matter) page 6

autumn (season)
leaves page 15

bats (animals)
echoes page 11

battery (electricity)
energy page 12

birds (animals)
Did you know? pages 10, 52

blackberries (fruit)
Luther Burbank page 56

botany (study of plants): look under
plants

brontosaurs (dinosaurs): look under
apatosaurs

Burbank, Luther (American plant
breeder) page 56
LEARN MORE look under plants

calcite (mineral)
chalk page 39

calories (energy)
Did you know? page 13

carbon (chemical element)
diamonds page 42

carbon dioxide (chemical compound)
Did you know? page 29
leaves page 15

chalk (rock) page 39

chlorophyll
leaves page 15
LEARN MORE look under photosynthesis

cirrus clouds
clouds page 20, photograph page 21

clouds page 20
LEARN MORE look under cyclones; dew;
thunder and lightning

cold: ook under temperatures
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color
leaves page 15
rainbows page 23

Cretaceous Period (geology)
Did you know? page 38
LEARN MORE look under paleontology

cross-pollination
Luther Burbank page 56

cumulonimbus clouds, also called
thunderheads

clouds page 20

thunder and lightning page 24

cumulus clouds
clouds page 20

Curie, Marie (French scientist) page 59
LEARN MORE look under atoms

cyclones, also called hurricanes, or
typhoons (wind storms) page 27
waves page 31

Darwin, Charles (British scientist)
page 61

dew page 19
LEARN MORE look under clouds

diamonds page 42

dinosaurs (ancient reptiles) page 48
disappearance page 51
LEARN MORE look under fossils;
tyrannosaurs

earthquakes
tsunamis page 32

echoes page 10
LEARN MORE look under waves

electricity
energy page 12
thunder and lightning page 24

electrons (atoms)
atoms page 6, illustration page 6

energy page 12
LEARN MORE look under nuclear
energy; temperatures; thunder and
lightning

evolution (scientific theory)
Charles Darwin page 61
LEARN MORE look under dinosaurs;
fossils

feeling (nervous system)
temperatures page 17

ferns (plants)
fossils photograph page 46

flowers
Luther Burbank page 56

fog
clouds page 20

food
energy page 12

forests
Did you know? page 15

fossil fuels (energy sources)
Did you know? page 47

fossils page 46
LEARN MORE look under chalk;
dinosaurs; paleontology

french fries (food)
Did you know? page 57

gases (state of matter): look under
liquids, solids, and gases

gemstones (minerals used as jewels)
volcanoes page 45
LEARN MORE look under diamonds

geochemistry (science)
geology page 35

geology (science) page 35
Marie Curie page 59
LEARN MORE look under rocks and
minerals; sand; volcanoes

gold
Did you know? page 36

grafting (horticulture)
Luther Burbank page 56

hail (weather)
clouds page 20

heat: look under temperatures

human beings
Did you know? page 60
temperatures page 17

hurricanes (wind storms): look under
cyclones

igneous rocks
rocks and minerals page 36
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jewelry
diamonds page 42, photograph page 42

kinetic energy (physics)
energy page 12

lava (volcanoes)
volcanoes page 45

leaves page 15
LEARN MORE ook under plants

life
energy page 12
light
energy page 12
rainbows page 23

lightning (weather): look under thunder
and lightning

limestone (rock)
chalk page 39
rocks and minerals page 36

liquids, solids, and gases (states of
matter) page 8
LEARN MORE look under atoms

magma (molten rock)
rocks and minerals page 36
volcanoes page 45

mammoths and mastodons (animals)
page 55

matter (science)
atoms page 6
liquids, solids, and gases page 8

medicine (science)
Marie Curie page 59

metamorphic rocks
rocks and minerals page 36

meteorites (astronomy)
tsunamis page 32

minerals: look under rocks and minerals

molecules
atoms page 6

natural selection, also called survival
of the fittest (biology)
Charles Darwin page 61

neutrons (science)
atoms page 6, illustration page 6

nimbostratus clouds
clouds page 20

nuclear energy
Marie Curie page 59
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LEARN MORE look under atoms; energy

nucleus (atoms)
atoms page 6, illustration page 6

oxygen (chemical element)
leaves page 15

paleontology (science)
geology page 35, page 35
LEARN MORE look under Cretaceous
Period; dinosaurs; fossils; mammoths
and mastodons

petrology (science)
geology page 35

photosynthesis (biology)
energy page 12
leaves page 15

plants
fossilized fern photograph page 46
leaves page 15
Luther Burbank page 56

pollination
Luther Burbank page 56

pollution: look under acid rain

protons (atoms)
atoms page 6, illustration page 6

quarks (science)
atoms page 6

radioactivity
Marie Curie page 59

rain (weather)
clouds page 20

rainbows (weather) page 23

rocks and minerals page 36
Did you know? page 34
volcanoes page 45
LEARN MORE look under chalk;
diamonds; fossils; sand

sand page 40

sandstone (rock)
canyons photograph page 36,
photograph page 37
sediment (geology)
rocks and minerals page 36

shells: look under chalk

snow (weather)
clouds page 20

solids (state of matter): look under
liquids, solids, and gases

sonar
echoes page 11

sound
echoes page 10

storms: look under cyclones; thunder
and lightning

stratus clouds
clouds page 20

survival of the fittest (biology): look
under natural selection

temperatures page 17
energy page 12
liquids, solids, and gases page 8

thermometers (measuring instruments)
temperatures page 17

thunder and lightning page 24
clouds page 20

thunderheads: look under
cumulonimbus clouds

tornadoes (wind storms) page 27

trees
Did you know? page 29
leaves page 15

triceratops (dinosaurs)
dinosaurs page 48

tsunamis page 32
waves page 31

typhoons (wind storms): look under
cyclones

tyrannosaurs, also called
Tyrannosaurus rex (dinosaurs) page 52
dinosaurs page 48
LEARN MORE look under fossils

vapor
dew page 19

volcanoes page 45
rocks and minerals page 36

waves page 31
sand page 40
LEARN MORE look under echoes;
tsunamis

weather: ook under clouds; cyclones;
dew; rainbows; thunder and lightning;
tsunamis; waves

wind
cyclones and tornadoes page 27
sand dunes photograph page 40
waves page 31
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Technology and Inventions
I NTRODUCTTIUON

How can you draw with light?

What was Gutenberg’s gift? Where does medicine come from?

Tecbnology
and
Inventions,

you’ll discover answers to
these questions and many
more. Through pictures,
articles, and fun facts,
you’ll learn ahout the great

inventors and inventions

that have changed our lives.

© 2008 Encyclopadia Britannica, Inc.

Can eyes ever hear?

To help you on your journey, we’ve provided the following guideposts in
Technology and Inventions:

B Subject Tabs—The colored box in the upper corner of each right-hand
page will quickly tell you the article subject.

B Search Lights—Try these mini-quizzes before and after you read the
article and see how much—and how quickly—you can learn. You can even
make this a game with a reading partner. (Answers are upside down at the
bottom of one of the pages.)

B Did You Know?—Check out these fun facts about the article subject.
With these surprising “factoids,” you can entertain your friends, impress
your teachers, and amaze your parents.

B Picture Captions—Read the captions that go with the photos. They
provide useful information about the article subject.

B Vocabulary—New or difficult words are in bold type. You'll find
them explained in the Glossary at the end of the book.

B Learn More!—Follow these pointers to related articles in the book. These

articles are listed in the Table of Contents and appear on the Subject Tabs.

LEARNING

LIBRARY

Have a great trip!



Hot-air balloons fill the skies at the
Albuquerque International Balloon Fiesta

in New Mexico in 1989.
© Joseph Sohm—Chromosohm Inc./Corbis
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Long ago most people had to walk wherever they wanted to go on land.
Later, when large animals began to be domesticated, some people rode
camels, horses, donkeys, oxen, and even elephants.

Then came the discovery of wheels. The people of Mesopotamia (now
in Iraq) built wheeled carts nearly 5,000 years ago. But so far the earliest
cart that has actually been found is one made later than those in
Mesopotamia, by people in ancient Rome. It was simply a flat board. At
first, people themselves pulled carts. Later, they trained animals to do this.

As people used more and more carts, they had to make roads on which
the carts could travel easily. In Europe and North America carts developed
into great covered wagons and then into stagecoaches. Pulled by four or
six fast horses, stagecoaches first bounced and rolled along the roads in
the mid-1600s. They became important public transportation during the
19th century.

It wasn’t until the steam engine was invented that a better means of
transportation developed—and that was the train. Steam locomotives used
steam pressure from boiling water to turn their wheels.

© 2008 Encyclopadia Britannica, Inc.



TRANSPORTATION

The first passenger train service began in England in
1825. Soon trains were rushing hundreds of thousands people
wherever iron tracks had been laid.

The first automobiles were not built until the late 1890s. Some of the
earliest were made in the United States and England, though they were slow
and broke down a lot. They looked much like carts with fancy wheels. What
most of us recognize as a car wouldn’t come along for several more years.

LEARN MORE! READ THESE ARTICLES. ..
AIRPLANES « AUTOMOBILES * SHIPS

What were
the first things
people used to

get around?

a) their own feet
b) carts
c) donkeys
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Henry Ford was born near Dearborn, Michigan, U.S., in July
1863. As a boy, he loved to play with watches, clocks, and
machines—good experience for the person who would build the
first affordable car.

Cars had already been built in Europe when Ford experimented
with his first vehicle in 1899. It had wheels like a bicycle’s and a Toioion
gasoline-powered engine that made it move. It was called a false?
Quadricycle and had only two speeds and no reverse. Henry Ford

built the very

Within four years Ford had started the Ford Motor Company.
His ideas about making automobiles would change history. _
Carmakers at the time used parts others had made and put

them all together. Ford’s company made each and every part that went into
its cars. What’s more, the company made sure that each kind of part was
exactly the same.

In 1908 Ford introduced the Model T. This car worked well and was
not costly. It was a big success, but the company couldn’t make them
quickly enough to satisfy Henry Ford.

In 1913 he started a large factory that made use of his most important
idea: the assembly line. Instead of having workers go from car to car, the
cars moved slowly down a line while workers stood in place adding parts
to them. Each worker added a different part until a whole car was put
together.

This meant more autos could be built more quickly at a lower cost. By
1918 half of all cars in the United States were Model Ts. Ford’s company
had become the largest automobile manufacturer in the world. And Ford
had revolutionized the process of manufacturing.

LEARN MORE! READ THESE ARTICLES. ..
,{ AIRPLANES ® OIL ® TRANSPORTATION

© 2008 Encyclopadia Britannica, Inc.



AUTOMOBILES

Henry Ford’s first car was the Quadricycle,
seen here with Ford driving. It had only two

forward speeds and could not back up.
© Underwood & Underwood/Corbis
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What
modern
machine’s name
sounds a lot like
“ornithopter,” the
flapping-wing
machine that people
tried to fly?

.....
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AIRPLANES

Eom the earliest times people wanted to fly,
but no one knew how. Some people thought

it would help if their arms were more like bird
wings. So they strapped large feathery wings to
their arms. Not one left the ground. A few even
tried machines with flapping wings, called
“ornithopters.” These didn’t work either.

Then in 1799 a scientist named George Cayley wrote
a book and drew pictures explaining how birds use their wings and the
speed of the wind to fly. About a hundred years later, two American
brothers named Orville and Wilbur Wright read Cayley’s book. Although
they were bicycle makers, they decided to build a flying machine.

The Wright brothers’ machine, Flyer I, had the strong light wings of a
glider, a gasoline-powered engine, and two propellers. Then, from a list of
places where strong winds blow, they selected the Kill Devil Hills near
Kitty Hawk, North Carolina, U.S., as the site of their experiment.

In 1903 Orville, lying flat on the lower wing of Flyer I, flew a distance
of 120 feet. That first flight lasted only 12 seconds. The next year the
Wrights managed to fly their second “aeroplane,” Flyer 11, nearly 3 miles
over a period of 5 minutes and 4 seconds.

Soon Glenn Curtiss, another bicycle maker, made a faster airplane
called the “1909 type.” Not long after that Louis Blériot from France did
something no one had tried before. He flew his plane across the English
Channel. He was the first man to fly across the sea.

The age of flight had begun.

LEARN MORE! READ THESE ARTICLES...
AUTOMOBILES ® SHIPS ®* WIND POWER

The Wright brothers had read that wind
was very important for flying. That’s why

they chose the windy hill in North Carolina.
© Bettmann/Corbis
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We don’t know exactly how the first human transportation over water
happened. But it’s not hard to imagine how it might have come about.

Long ago, people used anything that would float to move things across
water—bundles of reeds, even jars and covered baskets.

Perhaps one day someone tied three or four logs together. This made a
raft. Maybe someone else hollowed out a log as a kind of canoe. These log
boats could be moved by people paddling with their hands. Later they
might have used a stick or a pole to make their boat move faster.

Whoever put the first sail on a boat made a wonderful discovery.
Sailing was faster and easier than paddling because it caught the wind
and made it do the work.
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From each
of these pairs,
pick the type
of boat that was

developed first:
a) raft or sailboat
b) submarine or canoe
c) paddle wheel or rowboat



SHIPS

Eventually, someone built a ship that used a sail DID =
and long paddles, called “oars.” When there was In 1947 U KNO .
little or no wind, the sailors rowed with the oars. In eyerdap eSian Scientj
time, sailors learned to turn, or “set,” a sail to make Some 5 g da re;ts Tf“'r
the boat go in almost any direction they wished. lt’alsaWood al ona'aled
Paddles began to be used again much later in mv;:,-s an experimenet e Hon-rig;
giant wheels that moved large boats through the Pacif,-cc?s';s Could hay, s"eis_;e if ancieng
water. A steam engine powered these paddle ands. ed some
wheels, which were too heavy to turn by hand.
Steamboats cruised rivers, lakes, and oceans all over the world.
Today ships and boats use many different kinds of engines. Most ships
use oil to generate power. Some submarines run on nuclear power. But on
warm days, many people still enjoy traveling on water by paddling, sailing,
and even rafting.
S,
\ ‘ - LEARN MORE! READ THESE ARTICLES...
't SUBMARINES ® WATER POWER * WIND POWER

Today’s ocean liners provide a popular
way for people to get from one place to

another and to vacation on the way.
© Melvyn P. Lawes—Papilio/Corbis
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SUBMARINES

seawater at great depths is strong enough to crush ships. And
submarines need special engines that don’t use air when they are

Because they are meant to spend most of their time underwater,

submarines are designed and built quite differently from other ships.
Submarines must be airtight so that water won’t come in when

they submerge. They also need strong hulls because the pressure of

underwater. Otherwise, they would quickly run out of air and shut Fill in the
down! So most modern subs are powered by electric batteries when blanks:
they’re submerged. Some are powered by nuclear energy. Submarines

Because a submarine is all closed up, it must have special
instruments to act as its eyes and ears underwater. A periscope is a
viewing device that can be raised up out of the water to let the

submarine officers see what’s around them. Another special system, sonar,
“hears” what’s under the water by sending out sound waves that bounce off
everything in their path. These echoes send a sound picture back to the sub.

But why build submarines in the first place? Well, submarines have
proved very useful in times of war. They can hide underwater and take
enemy ships by surprise.

Submarines have peaceful uses too. Scientists use smaller submarines,
called “submersibles,” to explore the huge ocean floors and the creatures
that live there. People also use submersibles to search for sunken ships and
lost treasures. The luxury liner 7ifanic was discovered and explored with a
submersible 73 years after it sank in the Atlantic Ocean.

LEARN MORE! READ THESE ARTICLES...
NUCLEAR ENERGY ® RADIO ® SHIPS

When a submarine runs above the water,
officers can stand on top of the conning

tower. That’s the raised deck of the ship.
© George Hall/Corbis
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a factory. So are the pages of your book.

The factory got the paper from a paper mill. The mill probably « -3
made the paper from logs. And the logs were cut from trees that
grew in a forest. Pine trees are often used to make paper.

If you visit a traditional paper mill, you will see people working
at large noisy machines that peel bark off the logs and then cut the Starting with
wood into smaller pieces. Other machines press and grind this wood  the tree in the
into pieces so tiny that they can be mashed together like potatoes. forest, arrange
This gooey stuff is called “wood pulp.” these mixed-up

T . . steps in the order

After it is mixed with water, the pulp flows onto a screen, they should happen
where the water drains off, leaving a thin wet sheet of pulp. in papermaking:

Big hot rollers press and then dry this wet pulp as it moves (Start) tree —
along conveyor belts. At the end of the line the dried pulp chop tree,  dry,
comes out as giant rolls of paper. These giant rolls are what the px:’:o':’, roll ;r":;h;::s’
paper factories make into the products that you use every day, g,.,-,,'d into pulp '
such as newspapers, paper towels, and the pages of books that
you read.

Because we use so much paper, we must be careful how many trees are
cut down to make it. Fortunately, today a lot of used paper can be remade
into new paper by recycling. And you can help save trees by recycling the
magazines, newspapers, and other paper that you use in school and at home.

LEARN MORE! READ THESE ARTICLES...
PHOTOGRAPHY ® PRINTING ®* WEAVING

Accl:gd-y O K Owe
"°°°rdsmgh to Chinese histo;ic I
m ¢, it T was maade

to » em,
In a paper mill like this, the rolls of paper are Make rope , rags P (a plant used
sometimes as big as the trees they are made from. » and ﬁshnets,
© Philip Gould/Corbis
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o Gift
Gutenbet s 6l

Before about 550 years ago very few people owned
books. In fact, there weren’t many books to own. Back then
most books had to be written out by hand. Some books were

printed by using wooden blocks with the letters of an entire G‘::\,tg:::g
page hand-carved into each one. The carved side of the block make the
was dipped in ink and pressed onto paper. Both handwritten letters on
and woodblock-printed books took a lot of time, energy, individual pieces
of type facing

and money. Only rich people could afford to buy them.

Then, in the 1450s, a man in Germany named
Johannes Gutenberg had an idea for printing books faster.

First, he produced small blocks of metal with one
raised, backward letter on each block. These blocks with their raised letters
were called “type.” He then spelled out words and sentences by lining up
the individual pieces of type in holders.

The second part of his invention was the printing press. This was
basically a “bed” in which the lines of type could be laid out to create a
page. When he inked the type and then used a large plate to press them
against a sheet of paper, lines of words were printed on the paper.

Gutenberg’s blocks became known as movable type, which means that
he could take his lines apart and reuse the letters. Once he had carved
enough sets of individual letters, he didn’t have to carve new ones to make

backward? (Hint:

new pages.

The Bible was one of the earliest books printed by using Gutenberg’s
movable type. By 1500 the printing presses of Europe had produced some
6 million books!

LEARN MORE! READ THESE ARTICLES...
BRAILLE ¢ PAPER ¢ TELEVISION

18
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PRINTING

DERARGR ALY R

The artist had to imagine Gutenberg and his first page
of print. But the printing press in the background is a
fairly accurate image of what the inventor worked with.
© Bettmann/Corbis

i}esanof y A1 uaded ay} uo piemioy Suioey Jno awied *
K3y} “s)d0]q 3y} UO piremyoeq I3M SIDNI| AY} asNeday Lidmsuy

© 2008 Encyclopadia Britannica, Inc.




Louis Braille
invented his
Braille alphabet

20
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Louis Braille completed his raised-dot alphabet for the
blind when he was only 15 years old. A person can

even learn to read music through the Braille system.
Will and Deni Mcintyre/Photo Researchers, Inc.




BRAILLE

BOOKS fp Touch

More than 175 years ago in France, young Louis Braille thought of a
way to help blind people read and write. He himself could not see. He had
hurt his eyes when he was just 3 years old, while he was playing with his
father’s tools.

Fortunately, Louis was a clever child. When he was 10 years old, he
won a scholarship to the National Institute for Blind Children in Paris.

At the school Louis heard about how Captain Barbier, an army officer,
had invented a system of writing that used dots. It was called “night
writing,” and it helped soldiers read messages in the dark. These messages
were of small, bump-like dots pressed on a sheet of paper. The dots were
easy to make and could be felt quickly.

Louis decided to use similar dots to make an alphabet for the blind. It
was slow to be accepted but was eventually a great success. His alphabet
used 63 different dot patterns to represent letters, numbers, punctuation,
and several other useful signs. A person could even learn to read music by
feeling dots.

Today blind people all over the world can learn the Braille alphabet.
Look at these dots:

In an actual Braille book, the tips of your fingers would be able to
cover each small group of dots.

Can you guess what this pattern of dot letters spells?

It spells the words “I can read.”

LEARN MORE! READ THESE ARTICLES...
RADIO ¢ PRINTING ¢ SIGHT AND SOUND

21
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Sara: “I’ll ask my mother.”

If Mary and Sara were like most girls you know, their
conversation would not be unusual. But Mary and Sara are deaf,
which means that they cannot hear. Still they understand each other.

How?

Well, one way that people who are deaf communicate is by using e
sign language. Sign language replaces spoken words with finger and | yavs that people
hand movements, gestures, and facial expressions. People using who are deaf
sign language can actually talk faster than if they spoke out loud. can know what

Another way people who are deaf may communicate is another person is
31 _ through lipreading. People
B who lip-read have learned to

The article

recognize spoken words by reading the
shapes and movements speakers make
with their lips, mouths, and tongues.
Lip-readers usually speak out loud
themselves even though they can’t hear
what others say.

imitation. Some people who are deaf use

© Mathen Benn/Gomis hearing aids or cochlear implants to
help them hear the sounds and words that others hear. (The cochlea is part
of the ear.) Hearing aids usually fit outside the ear and make sounds louder.
Cochlear implants are inside the ear and use electrical signals to imitate
sounds for the brain. Often, children and adults with hearing aids or
implants take lessons to learn to speak as hearing people do.

There are many schools for children who are deaf or hearing-impaired.
There they may learn all or some of the skills of lipreading, sign language,
oral speech, and the use of hearing aids and implants. Older students may
attend Gallaudet University in Washington, D.C., a school of higher
education especially for people who are deaf.

LEARN MORE! READ THESE ARTICLES...
BRAILLE ¢ INTERNET ® TELEPHONE

Many deaf children learn to communicate

by using sign language.
© Mug Shots/Corbis
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Staying ip

ouch

The telephone is the most
popular communication device
of all time.

Alexander Graham Bell
invented the telephone in 1876.
In 11 years there were more than 150,000 telephones in the United States.
In 2001 there were an estimated 1,400,000,000 telephones worldwide.

Traditional telephones have three main parts: a transmitter, a receiver,
and a dialer. There is also a switch hook, which hangs up and disconnects
the call.

When you speak into the phone, the transmitter changes the sound of
your voice into an electrical signal. The transmitter is basically a tiny
microphone in the mouthpiece. On the other end of the call, the receiver in
the listener’s earpiece changes that electrical signal back into sound. The
receiver is a tiny vibrating disk, and the electrical signal vibrates the disk
to make the sounds of the caller’s voice.

When you make a call, the phone’s dialer sends a series of clicks or
tones to a switching office. On a rotating dial phone, dialing the number 3
causes three clicks to interrupt the normal sound on the line (the dial tone).

On a touchtone phone, a pushed number interrupts the dial tone with a

Q\CH {/~ new sound. These interruptions are a form of code. The switching
(%Y“ > office “reads” the code and sends the call to the right telephone
receiver.
Since the 1990s cellular phones have become hugely popular
ide. Cell phones connect with small transmitter-receivers that
or “cell.” As a person moves from one cell to the
i signal to the new cell.

A telephone
receiver is a
a) vibrating disk.
b) dial tone.

c) tiny microphone.




TELEPHONES

25
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Find and
correct the
error in the

following sentence:
A set of instructions
that a computer uses

to solve problems
and do work is called
“memory.”’
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COMPUTERS

The first computers were expensive room-sized machines that only
business and government offices could afford. Today most computers are
smaller, and many people have one in their own home or school. These
“personal computers” (PCs) first appeared in the mid-1970s.

Computers can find the answers to
many math problems and can simplify
work that has many steps and would
otherwise take lots of time. They can do
this because they can remember, in order,
the individual steps of even long and
complicated instructions.

The sets of instructions for computers
A Palm Pilot, one of the tiny but powerful modern « 2 « 9’
computers. are called “programs” or “software.” A
© RNT Productions/Corbis computer’s brain is its microprocessor—a
tiny electronic device that reads and carries out the program’s instructions.

Because they are programmed in advance, you can use computers to
solve math problems, remember facts, and play games. Computers can also
help you draw, write papers, and make your own greeting cards.

Computers need two kinds of memory. “Main memory” is what
handles the information that the computer is using as it is doing its work.
Main memory operates amazingly fast and powerfully to speed up a
computer’s work. The second kind of computer memory is storage for its
programs and for the results of its operations. The most important storage
space is on the computer’s hard drive, or hard disk. CD-ROMs, DVDs,

and flash drives are removable storage devices. 4
Since 1990 very small computers have been NO
developed. Today there are laptop or notebook DD YOU ‘\‘(gmac\\ine, a \oo:‘t, one

computers, as well as handheld computers. Handheld It was a weavi (st computers-

) the ¢ to
computers weigh only a few ounces, but they can th t‘::o:\)s d punched c:;::?pmers
handle more data more quickly than most of the first tmeweav,mg ":: oding in thelr

. : em Of C
giant computers. used t:ls f"‘:t w|anguages:”
progr

LEARN MORE! READ THESE ARTICLES. ..
ELECTRICITY ® INTERNET ¢ PRINTING
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You can do things with your friends and family even when they are
thousands of miles away simply by sitting at your computer. The Internet
makes this possible.

As the name suggests, the Internet is like a large net whose every
strand connects a different computer. It is an international web linking
millions of computer users around the world. Together with the World
Wide Web (WWW, or Web), it is used for sending and receiving e-mail
and for sharing information on almost any topic. L

The Web is an enormous electronic library from which anyone [© [I
connected to the Internet can receive information. It is organized |
into tens of millions of sites, each identified by.anelectronic
address called the “uniform resource locator” (URL). The Web allows you
to view photographs and movies, listen to songs and hear people speak,
and find out about countless different things you never knew before.

The Internet has come a/long way since 1969, when it all began. At
that time the U.S. Defense Department was testing methods of making
their computers survive a military attack. Soon
their networks were extended to various
research computers around the United States
and then to countries around the world.

By early 1990 the Internet and the
World Wide Web had entered homes. Today ‘ i ‘ ‘
many people wonder how they ever got by
without the Internet.

LEARN MORE! READ THESE ARTICLES. ..

COMPUTERS * RADIO * TELEPHONE ?,QsCH [/O
&
&S ES
\D YOU KN ars. to gain
Radio took about 358 £ took abo
ey isteners- .
50 m\\ho“t:"s‘:ve 50 million V‘e‘:e‘: ot True or
13 year® ° took only 4 years 0 false?
The Intert — The Internet
50 million W is less than
20 years
old.
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Gables,

Wireg

You can’t see electricity, but you know it’s there when you watch an
electric light go on, hear the telephone ring, or see the television on.
Electricity comes into your house through thick wires called “cables.”
The cables join a fuse box. From the fuse box run all the electric wires for
your house. Each wire connects to an outlet or a switch. From the outlets
electricity passes along the plugs and cords that go to a lamp or television.
Electricity moves easily along things that are made of metal, such as
silver, copper, or iron. That’s why copper wires are used to carry the
electricity. Electricity doesn’t pass through rubber or plastic. That’s why
QCH L wires carrying electricity are usually coated with rubber or plastic.
«Y Q This coating is important, because electricity will flow wherever it
v — can. Loose, it can be very dangerous. It can cause shocks, start fires,
or even kill.
Did you know that electricity can be used to make a magnet?
If a wire is wound into a coil and wrapped around a piece of iron,
Fill in the iron will become a magnet when electricity is sent through the coil.
the blanks: L he iron will then attract other things made of iron and steel. Such a
To prevent magnet is called an “electromagnet.”
shocks, electric As soon as the electricity is turned off, the electromagnet
wires should be isn’t a magnet anymore. If the magnet is holding something when

wrapped with . .. . .
= . the electricity is turned off, that thing will drop.

LEARN MORE! READ THESE ARTICLES. ..
TELEPHONE ® WATER POWER ® WIND POWER
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Which of
the following
are advantages
of wind power?
I’s cheap.
It works everywhere.
It’s clean.
It’s endless.
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WIND POWER

Wnd power has been used for many hundreds of years. Its energy has filled the
sails of ships and powered machines that grind grain, pump water, drain marshes,
saw wood, and make paper. Wind provides a clean and endless source of energy.
In the 1890s windmills in Denmark became the first to use wind power to
generate electricity. But it took the major energy crisis of the 1970s to focus
people’s thoughts seriously again on using wind energy to produce electricity.
Windmills provide power to make electricity
when their sails are turned by wind blowing
against them. Originally the sails were long
narrow sheets of canvas stretched over a wooden
frame. Later windmills used different materials
and designs. Usually there are four sails shaped
like large blades.
Traditional windmills in the Netherlands. When the sails turn, the axle they are
- Sinad/Cortes attached to turns as well, much as car wheels
turn on their axles. The axle causes various gears to turn, which then causes a large
crankshaft to turn. The crankshaft is a long pole running the length of the windmill
tower. At its other end the crankshaft is attached to a generator, a motor that can
make and store electricity. So when the wind blows, the generator runs, making
electricity.
Today modern efficient wind machines called “wind turbines” are used to
generate electricity. These machines have from one to four blades and operate at
high speeds. The first of these wind turbines appeared in the mid-1990s.

LEARN MORE! READ THESE ARTICLES...
ELECTRICITY ® SHIPS ®* WATER POWER
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RCH ¢,
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nergy means power—the power to do work. And thermal, or
heat, energy can do a lot of work. When heat is applied to water,
for instance, it makes the water boil. Boiling water then changes to
vapor, or steam, which can apply great force as it escapes a container.
Large quantities of steam powered the earliest train engines. Fi::li“ I:"e
The most important source of thermal energy for our Earth is Whe::t;,am
the Sun’s rays. This “solar energy” is used to heat houses, water, escapes, it gives
and, in some countries, ovens used | a mighty push. This
for cooking. Solar power can even Il:“s'_' is so St":l“g
be converted to electricity and that it was used to
move the early
stored for later use. engines.

To human beings the second

most important source of thermal energy is
the store of natural fuels on and in the
Earth. When these fuels—mainly coal, oil,
gas, and wood—are burned, they produce
heat. This heat can be used for warmth,
made to power a machine directly, or
converted into electricity. For example, a
car engine burns gasoline (an oil product)
for direct thermal power. In some areas coal

- is burned to produce the electricity that
(Top) Sun’s heat focused and used for cooking s
on solar oven by Tibetan monk. (Bottom) powers people s homes.
Locomotive fireman shovels coal to burn, Ina very few parts of the world, an
boiling water to produce steam power. . . .

interesting third form of heat energy comes

from “living” heat inside the Earth itself. This “geothermal energy” comes
from such sources as natural hot springs and the heat of active volcanoes
(“geo-" means “earth”). Naturally escaping steam and hot water are used
to heat and power homes and businesses in Reykjavik, Iceland. And though
volcanoes are mostly too hot to tap directly, worldwide experiments
continue as other major fuel supplies dwindle.

S1040D/NS UBIdY ®
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LEARN MORE! READ THESE ARTICLES...
AUTOMOBILES « ELECTRICITY - OIL
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THERMAL POWER

The intense power of the Earth’s heat energy sometimes bursts into
geysers—hot springs that send roaring columns of steam and
boiling water high above the surface. This geyser is the famous Old
Faithful in Yellowstone National Park in Wyoming, U.S.
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WATER POWER

We have only to hear the roar of a waterfall to guess at the QsCH /4 /G
power of water. Its force is also clear anytime we see the damage LL,?~ =
caused by floods. But the water power can be extremely useful as F 3
well as destructive.
One excellent aspect of water power is that the water can be
reused. Unlike such fuels as coal and oil, water does not get used up
when harnessed for power. And it doesn’t pollute the air either. Fill in the
The power of water lies not in the water itself but in the flow of blank:
water. The power produced by water depends upon the water’s Unlike gas or
coal power, water
weight and its height of ,
B b power doesn’t

Generally, the faster

that water moves, the more
power it can generate. That’s
why water flowing from a higher
place to a lower place, as a
waterfall does, can produce so
much energy.

Since ancient times humans
_ i have used the energy of water
Sl Corois for grinding wheat and other
grains. They first devised the waterwheel, a wheel with paddles around its
rim. As the photograph shows, the wheel was mounted on a frame over a
river. The flowing water striking the blades turned the wheel.

Later, larger waterwheels were used to run machines in factories. They
were not very reliable, however. Floodwaters could create too much power,
whereas long rainless periods left the factories without any power at all.

Today streamlined metal waterwheels called “turbines” help produce
electricity. The electricity produced by water is called “hydroelectric
power” (“hydro-"'means “water’’). Enormous dams, like the one pictured
here, provide this superior source of electricity.

LLEARN MORE! READ THESE ARTICLES...
LECTRICITY « SHIPS « THERMAL POWER
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All matter is made up of tiny particles called
“molecules.” In turn, all molecules are made up of even
tinier particles called “atoms.”

The central part of an atom is called a “nucleus.”
When the nucleus splits in two, it produces enormous
energy. This breaking apart is called “nuclear fission.” If
two nuclei join and form a bigger nucleus—a process called

“nuclear fusion”—even more energy is produced. What's
The nuclear energy released from fission and fusion is the l':llam
« .. 9 .. .. problem
called .radlatlon. Radlatlop—the process of giving off with nuclear
rays—is a powerful spreading of heat, light, sound, or energy?
even invisible beams. .\

One of the first uses of nuclear energy was to build deadly weapons.
Atomic bombs built during World War II and dropped on Hiroshima and
Nagasaki in Japan largely destroyed those cities and killed many thousands
of people. People worldwide now try to make sure these things never
happen again.

Today, however, nuclear energy has many helpful uses. Nuclear power
plants produce low-cost electricity. Nuclear energy also fuels submarines.
And it has also allowed doctors to see more details inside the body than ever
before.

But nuclear energy has its drawbacks. Nuclear energy produces
nuclear waste. Living beings exposed to the waste can suffer radiation
poisoning. They may experience damaged blood and organs, effects that
can be deadly. And the radiation can remain active for thousands of years
wherever nuclear waste is thrown away.

Unfortunately, no country has yet discovered the

DID You o perfect way for storing nuclear waste. But the
We an actyg, KNOW? benefits make it worthwhile to keep trying.
Uclear gpg Njoy the
all stars, i o ¢;Ve . s"nﬂf_k LEARN MORE! READ THESE ARTICLES. ..
Power plang, ::‘;"e 8lant nuc:e;,' ¢ SUBMARINES « THERMAL POWER « WATER POWER
et of nycj, are the
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NUCLEAR ENERGY

Nuclear power plant on the coast of California, U.S.
© Galen Rowell/Corbis
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Up comes the thick black oil from the oil well and...out pours the gasoline into
your family’s car. But how does the oil become fuel for automobiles?

Petroleum, or crude oil, is oil as it is found deep within the Earth.. This.raw form
has many unwanted substances in it that must eventually be removed in a process
called “refining.” |

From a well drilled deep into the ground, the oil often goes through long
pipelines under the ground. There are pipelines in some very surprising places—
under streets, mountains, deserts, frozen lands, and even lakes and rivers.

Pumping stations keep the thick oil moving through the pipes. h station gives
the oil enough of a push to get it to the next station. There are pumping stations built
all along the pipelines. Here and there along the pipelines, oil is directed into
smaller pipes that take it to huge storage tanks.

From the storage tanks the oil goes into a refinery, where it is heated until it is
very hot. The hot oil is separated into many different substances. The heavy part that
settles down at the bottom 1s used for road building. Other parts become machine
oils and waxes. Kerosene and gasoline also separate as the oil is he
lightest parts of the oil—cooking gas and other kinds of gases—are

From the refineries more pipelines carry oil to round storage tar
Gasoline trucks fill up at the storage tanks and take the gasoline to
where your car and others can then fill up.

LEARN MORE! READ THESE ARTICLES...
AUTOMOBILES  POLLUTION « THERMAL ENERGY
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Put the

different stages

in the proper
order, beginning
with the oil well.
(Start) oil well >
pipelines, filling
station, pipelines,

refinery, storage tank,

pumping station
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POLLUTION

Warming gy,
BIVIrop et

Have you ever seen black smoke spilling out of factory
chimneys, turning the sky a dirty gray? This is air pollution. Cars, %CH [/O
trucks, buses, and even lawnmowers release gases and particles (%/v 2
that pollute the air too. Smoke from fires and barbeque grills
pollutes the air.

Land pollution, water pollution, and even noise pollution are
also big problems. Both factories and ordinary citizens may
thoughtlessly dump trash and waste on land or in water. When farm  Match each
chemicals that kill insect pests or help crops grow sink into the item to the
ground and water, they pollute too. And noise pollution is created ~ kind of pollution

. ) H creates.
by loud machines and honking cars. QUCIERIES
Ocean life isn’t safe from pollution. The picture you see litter ;md
; smog lan
he’re shoyvs a clea}nup crew at a pollut§d seashore after an oil car honking _ water
spill. Ships carrying petroleum sometimes have accidents that oil spill noise

dump their oil into the ocean.

Dirty air, land, and water are dangerous. Dirty air, or smog, is hard to
breathe and makes people and animals sick. Dirty water makes people and
animals sick when they drink it or wash or live in it. It also kills plants. If
land takes in too much waste, nothing will grow on it, and it becomes unfit
to live on.

Stopping pollution isn’t easy. Most people find it hard to change the
way they live, even if they want to. And governments and big companies
find 1t even harder to change, since the changes are often unpopular or costly.

Even small changes help, however. Reusing things instead of throwing
them away helps. Using less water each day helps. So does recycling. And
perhaps the future will find people using cleaner forms of energy, such as
wind power and solar energy.

LEARN MORE! READ THESE ARTICLES...
AUTOMOBILES + NUCLEAR ENERGY « WIND POWER
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Making CIOth

hu-dul-ig! Shu-dul-og!”

The shuttle in this weaver’s left hand flies back and
forth, carrying its thread.

A shuttle is part of a loom, a machine that makes cloth.
Cloth is composed of threads crisscrossing each other.

“Warp” threads run up and down lengthwise on the loom.
The shuttle carries the “weft” thread back and forth, passing it Which of

over and under the sets of warp thread. This is how simple the following
cloth like muslin is woven. Making patterned and other fancy ::::::::::
cloth is a more complex weaving process. term “weft”’?
The threads for weaving cloth are made of fibers—thin, a) cross threads
wispy strands often tangled together. Some fibers come b) up-and-down

from animals, some from plants, and some from synthetic e

(artificial) sources. Fine silk fibers come from the cocoon
of a silkworm—actually the caterpillar stage of a moth.
People learned to spin fibers into threads a very long time ago.

The most commonly used animal fiber is wool. Most wool is the hair
of sheep, but some comes from goats, camels, llamas, and several other
animals. Woolen cloth keeps you nice and warm when it’s cold outside.

Cotton is a plant fiber. Some cotton fibers are so thin that just one
pound of them can be spun into a thread 100 miles long! Work clothing
and summer clothes are often made of cotton.

Fine silk cloth is shiny and smooth. It costs more than cotton because
silkworms need a lot of care. And each silkworm makes only a small
amount of silk.

Today weaving by hand has become mostly a specialized craft.

As with much other manufacturing, modern cloth is usually produced
by machines.

LEARN MORE! READ THESE ARTICLES...
BRAILLE « COMPUTERS + MEASUREMENT
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CALENDAR

harting the year

A calendar, like a clock, provides a way to count
time—though calendars count days and months rather
than minutes and hours. The modern calendar has 12
months of 30 or 31 days each (February has 28,
sometimes 29). The calendar year has 365 days, which
1s about how long it takes the Earth to circle the Sun
once. That makes it a solar calendar.

Today’s calendar, with a few changes, has been in
use since 1582. Pope Gregory XIII had it designed to correct errors in the
previous calendar. For this reason it is called the “Gregorian calendar.”

The oldest calendars were used to figure out when to plant, harvest,
and store crops. These were often “lunar calendars,” based on the number
of days it took the Moon to appear full and then dwindle away again.

, The traditional Chinese calendar is a
lunar calendar. It has 354 days, with
months of either 29 or 30 days.

Many calendars have religious origins.
In Central and South America, the ancient
Aztec and Mayan calendars marked ritual
days and celebrations. Jews, Muslims, and
Hindus have religious calendars, each with
Jewish calendar (in Hebrew) from the 1800s.  a different number of days and months.
© fretive leonoggafico, SA/orbis All these calendars have one thing in
common: they’re wrong. None of them measures the Earth’s year-long
journey around the Sun precisely. Extra days must be added to keep the
count in step with the actual seasons. We add an extra day to February
every four years. (Actually, even our corrections are wrong. Once every
400 years we don’t add that day.)

But if we didn’t make some kind of correction, we’d eventually have
New Year’s Eve in the middle of the year!

LEARN MORE! READ THESE ARTICLES...
COMPUTERS « MEASUREMENT « PRINTING

This ancient Aztec calendar stone weighs about 25 tons. Its central
image of the Aztec sun god, Tonatiuh, indicates the important role

religion plays in how major civilizations measure time.
© Randy Faris/Corbis
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Guess which
unit of measure
was originally
defined as equal
to “an average
throwing stone.”
a) a pound

b) a cup




MEASUREMENT

Y ||\ \
Size and DSATCE

How far away is the nearest chair? You can make your
own measurement to tell how many shoes away that chair is.

Stand up where you are and face the chair. Count “one”
for your right shoe. Now place the heel of your left shoe
against the toe of your right and count “two.” Continue
stepping, heel-to-toe, right-left, counting each shoe length
you walk, until you get to the chair.

Centuries ago, people did just what you are doing now.
They used parts of the body to measure things. An inch was
about the width of a man’s thumb. A foot was the length of
his foot. A yard was the distance from the tip of his nose to
the end of his thumb when his arm was stretched out. But
since everybody’s thumbs, feet, and arms were different
sizes, so were everybody’s inches, feet, and yards.

Finally, in the 1800s, all these terms were standardized—
that is, everyone in England agreed on a specific definition
for each one. They became part of the English system of
measurement, the British Imperial System.

Another system, called the “metric system,” measures in
centimeters and meters, grams and kilograms, and liters. All
these measurements can be multiplied or divided by 10.
Fortunately, most of the world accepts the Imperial or the
metric system as the standard of measurement. So we know
today that one measurement will mean the same thing no
matter where it is used or who is doing the measuring.

LEARN MORE! READ THESE ARTICLES. ..
AUTOMOBILES « CALENDAR « COMPUTERS
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Drawing iz 15 ot

The word “photography” comes from two ancient Greek words: photo,
for “light,” and graph, for “drawing.”

Photography, the process of taking pictures, requires a camera.
Cameras work basically as our eyes do. Light enters the front and shines a
picture on the back. A camera may be any dark lightproof box with a small
opening at one end that lets in the light. Most cameras have glass lenses to
help focus the light into the back of the box.

In your eye light enters through an opening called the “pupil.” The
camera’s opening is its aperture. Your iris controls how much light enters
your eye. The camera’s shutter does the same. In eyes and in most
cameras, the light then passes through a lens. In your eye the picture is

Match the
parts of the
camera to the
similar parts
of an eye:

1. pupil a) lens

2. iris b) film

3. lens c¢) shutter
4. retina d) aperture

50
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PHOTOGRAPHY

produced on the retina, the back lining of the eye. In a traditional camera,
film receives and captures the image.

Film is special material that has been treated with chemicals to make
it sensitive to light. Light shining on film changes the film’s chemical
makeup. Depending on how much light shines on each part of the film,
different shades or colors result.

The film has to be taken out of the camera and developed in order
to finish the process of creating a photograph. Film that has been
exposed to light is processed with chemicals that fix the image on
special paper.

Digital cameras do not use film. Instead, they tran
the image into numbers recorded on a disk insi
camera. A computer decodes these numbe
displays a picture.

LEARN MORE! READ THESE
MoOTION PICTURES » PRINTING -
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hotos Th at Move

Sitting in a darkened movie theater, caught up in the adventures of
Frodo Baggins or Batgirl, you might find it difficult to believe that you’re
watching a series of still photographs. These still photos are projected onto
the screen so fast, one after another, that you’re tricked into seeing movement.

Motion picture film comes in long wound spools or cartridges. A
camera records pictures on the film at either 18 or 24 shots per second.
Sometimes there are three or four cameras that shoot a scene from different
angles. Sound is recorded at the same time but with separate equipment.

Later, the film is edited by cutting out parts that the director doesn’t
want. The parts being kept are then put together to tell the story. The
sound and the pictures are joined together on a single piece of film to
create the finished movie.

oy
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MOTION PICTURES

Filmmaking is a long and complicated process,
involving many people. The actors are the most visible,
but there are many others as well. The director has total
control over how the story will be filmed. A whole crew
of people help with costumes, choreography, lighting,
sound, camera operations, special effects, and the actors’
makeup and hairstyles.
After the film has been shot, there are different people to
edit it and other people who advertise the movie and get
public talking about it. Finally, the film reaches the movie
theaters. There you buy your popcorn or other refres
and settle into your seat to enjoy the magic world of tk
finished motion picture.

LEARN MORE! READ THESE ARTICLES. ..
PHOTOGRAPH SION » RADIC
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Fill in the

blank: Guglielmo Marconi, seen here in 1922, received the

After World 1909 Nobel Prize for Physics for his development of a
War |, radio grew way to send electronic signals without using wires.
from a two_way © Bettmann/Corbis

communication tool
into a popular

54

© 2008 Encyclopadia Britannica, Inc.



Before there was television, people got much of DID YO

their news and entertainment from the radio. And On the eye Hla<no We
many still do! r‘:afa:igt >3, actor-dj Woreg (Octobe, 30
Invention of the radio began in 1896 when orid s";zzf:;'o drama rhemo:rv:;lles's
Italian scientist Guglielmo Marconi patented a Millions of l,i °":a"y onvin, &
wireless telegraph process. Marconi knew that Was being jpy, defﬁ, that the Earty
gy energy can travel in Y Martians;

invisible waves through the

air and that these waves could be captured
electronically to send and receive signals. His
invention allowed people to send messages to
each other over great distances without
having to be connected by wires.

Marconi and others added to his
invention, figuring out how to add sound to
these messages to make the first radios. These
A Marconi wireless telegraph set (192), were used simply for sending and receiving
the “parent” of the voice-transmitting radio. 1MCSSAZCS. During World War I the armed
© nderiood & ndenood/Gorbs forces used radios for this purpose. It was
after the war that radio became popular as a means of entertainment.

During the 1920s radio stations were set up all over the world. In the
early days most of the radio programs gave news or broadcast lectures and
some music. As more and more people began to listen to radio programs,
more popular entertainment programs were added. These included comedies,
dramas, game shows, mysteries, soap operas, and shows for children.

Radio shows remained highly popular until the 1950s. That’s when
television began to catch on. And as it happens, television actually works
in the same basic ways as radio does! It uses special equipment to send and
receive pictures and sound in the form of electronic signals.

Today radio technology is used in many ways. Cordless telephones,
cellular phones, and garage-door openers all use radio technology. And
radio entertainment programs are still going strong.

LEARN MORE! READ THESE ARTICLES...
ELECTRICITY « TELEPHONES « TELEVISION

“JUSWIUIEH?}Ua 10} Juawnijsul Jejndod e ojul |00} UOI}RIIUNLILIOD *
Aem-om} e woJy maiS oipes ‘| Jepy PLIOM 19YY :19Msuy

© 2008 Encyclopadia Britannica, Inc.

55



The WO PId

In 3 poy

The British Broadcasting Corporation (BBC) offered the
first public television (TV) programming in 1936. But World War

IT stalled the development and popularity of the new invention. 1;’"3 )
In the United States TV didn’t find much of an audience in or false?
.. ) n the beginning
the beginning. People preferred radio programs. Early TV was most people
black and white, the pictures were small and fuzzy, and the weren’t very

sound wasn’t great. But when the 1947 World Series of
baseball was shown on TV, many Americans watched and
afterward decided to buy TV sets.

The first TV programs—mostly comedies, variety
shows, soap operas, and dramas—were based on popular radio shows.
Gradually, detective programs, game shows, sports programs, newscasts,
movies, and children’s shows joined the lineup.

TV networks—groups of stations linked together as a business—made
money from TV programs by selling advertising time to various
companies. Most networks still make their money from commercials.

Broadcast TV works much as radio does. Special equipment changes
images and sound into electrical signals. These signals are sent through the
air and received by individual antennas, which pass the signals on to the
TV sets. There they are read and changed back into images and sound.

Color TV became popular about the mid-1960s, cable TV in the *70s,
videocassette recorders (VCRs) in the ’80s, and digital videodiscs (DVDs)
in the ’90s. That decade also saw the arrival of digital high-definition TV,
with sharper, clearer images and better sound.

Earth-orbiting satellites have improved TV broadcasting. In fact, the
only things that haven’t changed much are the kinds of shows people
watch and enjoy!

LEARN MORE! READ THESE ARTICLES...
ELECTRICITY « MOTION PICTURES « RADIO
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TELEVISION

DID YOU
KNOW?

All the first
television shows
were live—that

is, you saw
everything as it

was happening.
Big-screen TV and video recording have made the And if people
viewing experience very different from TV’s early days. made mistakes,
Now we can watch ourse]ves on TV! you saw
© Jose Luis Pelaez, Inc./Corbis
those too.
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Two visitors watched a jaguar fall off its tree limb and lie
quietly on the ground. Their guide in this South American
forest had brought the cat down with a blowgun dart tipped
with curare. Made from certain trees in the jungle, curare
paralyzes the muscles in the body.

When scientists heard about this remarkable poison, they
experimented with it. Although large doses of curare are deadly,

. . Find and
they found that tiny doses can help people relax during surgery. e
Many years ago a doctor might have treated your error in the
stomachache with a medicine containing a pinch of gold dust, |/ following sentence:

a spoonful of ashes of a dried lizard, 20 powdered beetles, i oﬂ;'gi::'::::'::om

some burned cat’s hair, and two mashed onions!

Not all the old recipes for medicine were as bad as this. “
Usually medicines were made from tree bark and leaves, berries and seeds,
roots, and flowers. Some “folk remedies” have no scientifically proven
value, but many modern drugs have been developed from plants, animals,
and minerals.

The photograph, for example, shows a common flower called
“foxglove” whose leaves are used to make “digitalis,” which helps people
with heart disease. Pods of the opium poppy are used to make painkillers.

Not so long ago a very important medicine was discovered in moldy
bread. This medicine, penicillin, and others like it are called “antibiotics.”
They help fight many diseases by killing bacteria.

Today most medicines are synthesized—that is, made from
combinations of chemicals rather than from plants or animals. This method
1s much more economical and lets scientists create much larger supplies of
important medicines.

,{ LEARN MORE! READ THESE ARTICLES. ..
2 NUCLEAR ENERGY + POLLUTION « TRANSPORTATION
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TELESCOPES

Exploring the gy

T‘he stars we see in the night sky look like little

points of light. But they are vastly larger than they DID YOuU

look. Almost all of them are much bigger than our Special ragjq telesco, e

Earth. The stars look tiny because they’re so far ga;;?di" Signals p:cse:;’i:fen" to

away. If you rode in the fastest rocket for your group Z:’ r:";f_' Other objeqys. 6":*"'8,

entire life, you wouldn’t make it even halfway to Mexico, y, ."; telescopes j,, New

the nearest star. antennag s,,,;;:f:ﬂ‘:szf “;lish"
Miles

Fortunately, telescopes let us explore the stars
without leaving the Earth.

A simple telescope is tube-shaped and has a special kind of
magnifying glass, called a “lens,” at each end. Other telescopes use
mirrors or both lenses and mirrors to enlarge the faraway view. Lenses and
mirrors gather the light from an object, making it seem brighter and easier
to see.

Telescopes make stars and planets seem closer. And telescopes let us
QCH L, see much farther than we normally can. Through a simple telescope
Q/V' Q; you can see the rings of Saturn, as well as galaxies outside our own
%) = Milky Way. Giant telescopes on mountaintops can view objects
much farther away and see with much greater detail. Their lenses
and mirrors are often enormous and therefore enormously powerful.
Some modern telescopes don’t even look like the ones most of us
might look through. These devices, which must travel into space

c:'r::c:'::e beyond the Earth’s atmosphere, can sense light and other radiation

errorinthe  that’s invisible to unaided human eyes. These sensitive instruments,
following such as the Infrared Space Observatory and the Hubble Space
S Telescope (pictured here), have shown scientists such wonders as

Telescopes make
faraway objects seem
faster than they look
with the unaided eye. LEARN MORE! READ THESE ARTICLES...

PHOTOGRAPHY « RADIO « SUBMARINES

the dust in space between galaxies and the birth and death of stars.

Behind the Hubble Space Telescope, you can

see the Earth’s atmosphere outlined.
NASA
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antenna dish, rod, or wire for sending
or receiving radio waves or other energy

bacterium (plural bacteria) tiny one-
celled organism too small to see with the
unaided eye

broadcast send out a program or
message to a public group, usually by
radio, television, or the Internet

canoe a small, light, and narrow boat
having sharp front and back ends and
moved by paddling

cartridge sealed container
convert change

conveyor belt a loop of material that
can move objects from one worker or
workstation to the next for the steps
needed to make a product

countless too many to count

craft (noun) a skill or trade; (verb) to
make skillfully, usually by hand

data factual information or details
decade ten-year period

device tool or piece of equipment
devise figure out, invent, or plan
domesticate tame

drawback problem or bad side
dwindle become smaller or less
economical cheap and efficient

edit cut down to a different or shorter
version

fix in photography, to make an image
lasting

fuse an electrical safety device

gear a toothed wheel that works as part
of a machine

generate create or be the cause of

gesture movement of the body, arms,
hands, or legs to express feelings or
thoughts

glider a soaring aircraft similar to an
airplane but without an engine

62
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harness control, much as an animal
may be hitched up and controlled by its
harness

hull hard outer shell of a seed or a boat
or ship

impaired damaged or limited

imperial having to do with an emperor
or empire

implant (noun) object inserted within
living tissue; (verb) insert securely or
deeply

kerosene fuel for lanterns

lens (plural lenses) curved piece of
glass that concentrates rays of light

locomotive railway vehicle that carries
the engine that moves train cars along

lunar having to do with the Moon
magnify make something appear larger

manufacture make from raw materials,
by hand or by machine

matter physical substance or material
from which something is made

method way or system

microphone a device that changes
sound to electrical signals, usually in
order to record or send sound

mineral naturally occurring nonliving
substance

oral having to do with the mouth

paralyze make someone or something
unable to move

patent (verb) legally protect the rights
to make, use, or sell an invention; (noun)
document that legally protects the
ownership and use of an invention

propeller a device that uses blades that
fan outward from a central hub to propel
(move) a vehicle, such as a boat or an
airplane

pulp mashed-up pasty glop; fleshy
material of a soft fruit

radiation energy sent out in the form of
rays, waves, or particles

ray beam

recycle to pass used or useless material
through various changes in order to
create new useful products from it

refinery factory that treats crude
petroleum and separates it into different
parts

ritual a formal custom or ceremony,
often religious

scholarship an award of money to help
pay for a person’s education

sensitive easily affected

smog dirty air, a word made by
combining “smoke” and “fog” to
describe how the air looks

solar having to do with the Sun

spool reel for winding lengths of
materials such as tape, thread, or wire

standard commonly accepted amount
or number

storage space to keep or hold onto
things

submerge put under water
superior better than

surgery a medical procedure or
operation for treating a disease or
condition

technology the theories and discoveries
of science put into practice in actual
actions, machines, and processes

telegraph a device for sending coded
messages over long distances by using
electrical signals

traditional usual; well known because
of custom or longtime use

transmitter a device that sends
messages or code

vehicle a device or machine used to
carry something

waste materials that are unused or left
over after some work or action is
finished



airplanes, also called aeroplanes
page 11

antibiotics (medicines)
medicine page 58

assembly line (industry)
automobiles page 8

atomic bombs (weapons)
nuclear energy page 38

atoms (matter)
nuclear energy page 38

automobiles, also called cars, or
motorcars page 8
transportation page 7

ballooning (flying)
Did you know? page 35

books
printing page 18

Braille (writing) page 21

British Imperial System
(measurement system): look under
Imperial System

cable television
television page 56

cables
electricity page 30

calendars page 47

LEARN MORE look under measurement

cameras (photography)
photography page 50

cars: look under automobiles

cellular phone, aiso called cell phones,

or mobile cellular telephones
telephones page 24

cinema (motion picture business): look

under motion pictures

cloth
weaving page 44

communications: look under Braille;
Internet and the World Wide Web;
photography; printing; radio; sign
language; telephones; television
computers page 27

LEARN MORE look under Internet and
the World Wide Web
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cotton (plant and fiber)
weaving page 44

curare (drug)
medicine page 58

dams
water power page 37, illustration
page 36

deafness, also called hearing
impairment page 22
Did you know? page 25

digital cameras
photography page 51

digitalis (drug)
medicine page 58

directing (arts)
motion pictures page 53

electricity page 30
nuclear energy page 38
thermal power page 34
water power page 37
wind power page 33, photograph
page 32

electromagnet
electricity page 30

energy
radio page 55
LEARN MORE look under electricity;
nuclear energy; oil; thermal power;
water power; wind power

environment
pollution page 43

eyes
photography page 50

film (photography)
motion pictures page 52
photography page 51

films: look under motion pictures

flight
airplanes page 11

foot (measurement)
measurement page 49

fuses
electricity page 30

gasoline (fuel)
oil page 40

geothermal energy
thermal power page 34

geysers (hot springs)
thermal power photograph page 35

Gregorian calendar
calendars page 47

handheld computers
computers page 27, photograph
page 27

hard drive, also called hard disk
(computer science)
computers page 27

hearing aids
deafness page 22

hearing impairment: look under
deafness

heat
thermal power page 34

Hubble Space Telescope
telescopes page 61, photograph
page 60

hydroelectric power
water power page 37

Imperial System, also called British
Imperial System (measurement system)
measurement page 49

implants (medical devices)
deafness page 22

inch (measurement)
measurement page 49

Internet and the World Wide Web
(computer networks) page 28

laptop computers, aiso called notebook
computers
computers page 27

lens
photography page 50
telescopes page 61
lipreading
deafness page 22
looms (weaving machine)
Did you know? page 27
weaving page 44, photograph page 45
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magnets
electricity page 30

main memory (computer science)
computers page 27

measurement page 49
LEARN MORE look under calendars

medicine (science) page 58
nuclear energy page 38

metric system (measurement system)
measurement page 49

microprocessors (computer science)
computers page 27

mobile cellular telephones: look under
cellular phone

motion pictures page 52
LEARN MORE look under photography

motorcars: look under automobiles
movable type: look under type

notebook computers: look under laptop
computers

nuclear energy page 38
LEARN MORE look under thermal power;
water power; wind power

nuclear fission (physics)
nuclear energy page 38

nuclear fusion (physics)
nuclear energy page 38

nucleus (atoms)
nuclear energy page 38

oil, also called petroleum page 40
LEARN MORE look under automobiles;
pollution

Palm Pilot (computer)
handheld computers photograph
page 27

paper page 17
LEARN MORE look under printing

penicillin (drug)
medicine page 58

personal computers, also called PC
computers page 27

petroleum: look under oil

photography page 50
motion pictures page 52

pipelines
oil page 40

pollution page 43
nuclear energy page 38
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printing page 18
LEARN MORE look under paper

programs (computer science)
computers page 27

radiation (physics)
nuclear energy page 38

radio page 55
Did you know? page 28
television page 56
LEARN MORE look under radio
telescopes

radio telescopes
Did you know? page 61

railroads
transportation page 7

recycling
Did you know? page 42
paper page 17

refineries (oil)
oil page 40

satellites (objects in space)
television page 56

ships page 12
LEARN MORE look under submarines

sign language
deafness page 22, photograph page 23

smog (air pollution)
pollution page 43

software (computer science)
computers page 27

solar energy
thermal power page 34

sonar
submarines page 15

stars
telescopes page 61

steam
ships page 13
thermal power page 34
transportation page 6

submarines (ships) page 15
nuclear energy page 38

Sun
Did you know? page 38
thermal power page 34

telephones page 24
radio page 55

telescopes page 61

television, also called TV page 56
Did you know? page 28
radio page 55

thermal power page 34
LEARN MORE look under nuclear
energy; water power; wind power

trains
transportation page 6

transmitters
telephones page 24

transportation page 6
LEARN MORE look under airplanes;
automobiles; ships; submarines

TV (broadcasting): look under television

type, also called movable type (printing)
printing page 18

uniform resource locator, also called
URL (computer science)
Internet page 28

water power page 37
LEARN MORE look under nuclear
energy; thermal power; wind power

waterfalls
water power page 37

waterwheels
water power page 37, photograph
page 37

weaving (cloth production) page 44
Did you know? page 27

Web (computer science): look under
Internet and the World Wide Web

wind power page 33
LEARN MORE look under nuclear
energy; thermal power; water power

wind turbines
wind power page 33, photograph
page 32

windmills
wind power page 33, photograph
page 33

wireless telegraph
radio page S5, photograph page 55

wires
electricity page 30

World Wide Web, also called WWW:
look under Internet and the World Wide
Web

yard (measurement)
measurement page 49
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Who created Wonderland?
When did films begin to talk?

Where did jazz come from? What'’s one kind of 3-D art?

m The ATtS, yon

discover answers to these
questions and many more.
Through pictures, articles,
and fun facts, you’ll learn
about the wide variety of
visual and performing arts
and meet some of the
greatest artists of

yesterday and today.
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To help you on your journey, we’ve provided the following guideposts in
The Arts:

B Subject Tabs—The colored box in the upper corner of each right-hand
page will quickly tell you the article subject.

B Search Lights—Try these mini-quizzes before and after you read the
article and see how much—and how quickly—you can learn. You can even
make this a game with a reading partner. (Answers are upside down at the
bottom of one of the pages.)

B Did You Know?—Check out these fun facts about the article subject.
With these surprising “factoids,” you can entertain your friends, impress
your teachers, and amaze your parents.

B Picture Captions—Read the captions that go with the photos. They
provide useful information about the article subject.

B Vocabulary —New or difficult words are in bold type. You'll find
them explained in the Glossary at the end of the book.

B Learn More! —Follow these pointers to related articles in the book. These

articles are listed in the Table of Contents and appear on the Subject Tabs.
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A dancer performs the Seethankan Thullal,

a solo dance style with origins in India.
© Lindsay Hebberd/Corbis
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by applying some form of color or paint to a surface.

Some artists paint what they see around them. Others paint pictures
that they see in their imagination. The idea on which a painting is based is
called its “theme.”

Some paintings have a religious theme. For example, one of the most
famous paintings in the world, Leonardo da Vinci’s “Last Supper,” shows
Jesus Christ sharing his final meal with his disciples.

Other paintings show famous legends and events in history. Or they
show landscapes, animals, or even scenes from daily life. Many Chinese
scroll paintings take landscapes and nature as their themes.

Artists also paint portraits, or pictures of people. Sometimes they paint
pictures of themselves. Such paintings are called “self-portraits.”

Some painters express ideas
and feelings through lines,

S shapes, colors, and textures that
*don’t look like anything you

could recognize. Such paintings
are called “abstract paintings.”

Painters use many materials
in their works. These include oil
(Left) Navajo man making and painting. (Right) CIas;room artist-in-training. paints, acrylics, watercolor S,

pastels, inks, dyes, and enamel
paints. Painters use different tools to apply these colors, like brushes of
various sizes and flexible tools called “palette knives.”

You probably know that many paintings are made on canvas or paper.
But paintings can also be applied to different surfaces. Murals are paintings
on walls, both indoors and outdoors. Frescoes are wall paintings made on
wet plaster. And some Native Americans paint without paint in an art
known as “sand painting.”

In Islamic countries and in East Asia, especially Japan, Korea, and
China, calligraphy—the art of beautiful writing—is a skill equal to
painting. Calligraphy is usually done in ink, using a brush.
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Find and
correct the
error in the

following sentence:
Calligraphy is a

self-portrait done
A young artist works on a painting in a public exhibit po

at the Palace of Fine Arts in Santiago, Chile. _
© Pablo Corral V/Corbis
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This painting, called “Festival Day,” is from Hiroshige’s
Tokaido Road series. In it, travelers climb to a restaurant

perched on a scenic overlook.
© Asian Art & Archaeology, Inc./Corbis
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Ando Hiroshige was a Japanese painter and printmaker who
was especially famous for his pictures of landscapes. Hiroshige
was one of the ukiyo-e painters. “Ukiyo-e” is a Japanese term
that means “pictures of the floating world.”

Hiroshige was born in 1797. When he was 14, Hiroshige
joined the school of the ukiyo-e master Utagawa Toyohiro. He
graduated as an artist from the school at only 15. His first work What
was published six years later, in 1818. important

Hiroshige probably created more than 5,000 prints during his road was the

lifetime. His life as an artist was divided into three stages. The gublect obina
first stage was when he was a student. He followed the style of
his teachers in making prints of people. He drew girls, actors,

and samurai, or warriors.

During the second stage, Hiroshige made landscape designs and prints
of birds and flowers. His best works during this time were 55 landscape
prints called the “Fifty-three Stations of the Tokaido.” Tokaido was a road
that connected the Japanese cities of Osaka, Kyoto, and Edo (now called
Tokyo). Along the road were 53 towns. Inns in each town provided
lodging, food, and gifts for travelers. Hiroshige made one print for each
town, as well as one each for the beginning of the highway and the arrival
in Kyoto. Many people bought copies of the prints. Hiroshige was soon
one of the most popular ukiyo-e artists of all time.

In the last stage of his work, Hiroshige illustrated more landscapes,
some empty and some with people in them. But he did far too much work,
and his later work wasn’t his best.

It has been estimated that Hiroshige created more than 5,000 prints. He
knew how to create very simply and beautifully what he saw.

2 LEARN MORE! READ THESE ARTICLES...
OW PAINTING « DIEGO RIVERA « SCULPTURE
DID YOU Kd jad been in use for
The Tokaido R"awhen Hiroshige bega”
over 700 y.earsres of it-
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W1en he was only 10 years old, Diego Rivera
received a government scholarship to study art at
the Academy of San Carlos in Mexico City. This
would be the beginning of a brilliant art career.

Later, Rivera studied in Spain, and in 1909
he moved to Paris. There he became friends
with important painters such as Pablo Picasso
and Georges Braque. While in France, Rivera
began using simple forms and bold colors in
his painting.

Rivera returned to Mexico in 1921 after meeting fellow Mexican
painter David Alfaro Siqueiros. The two shared a goal. They decided to
create a new, uniquely Mexican kind of art based on revolutionary
themes. They wanted this art to decorate public buildings, so they decided
to paint murals. Murals are paintings done on walls, either inside or outside
of buildings. Rivera painted his first important mural, “Creation,” for the
National Preparatory School in Mexico City.

© 2008 Encyclopadia Britannica, Inc.



Like many of Rivera’s murals, this one focuses on the life
of the common people. The mural, called “Pan American

Unity,” is painted on a wall at City College of San Francisco. Which of
All rights reserved. Unauthorized public performance, broadcasting, ic
transmission, or copying, mechanical or electronic, is a violation of the following
applicable laws. © City College San Francisco. qualities
applies to

Rivera’s work?
a) bold colors
b) quiet pictures

Rivera’s many murals in his home country celebrated
Mexican history and life. His paintings featured native Indians, &
Spanish conquistadores, Mexican peasants, factory workers, and famous
philosophers, politicians, and other public figures. He liked to show how
farming, industry, and culture were all connected in people’s lives. His
human figures had a flattened appearance and were outlined to emphasize
their shape. His works were brightly colored and crowded with figures,
which made his huge murals seem even larger.

Rivera was in the United States from 1930 to 1934. There he painted
murals for the California School of Fine Arts in San Francisco, the Detroit
Institute of Arts, and Rockefeller Center in New York City.

Rivera’s wife, Frida Kahlo, was also an important painter.

LEARN MORE! READ THESE ARTICLES...
HIROSHIGE « PAINTING « CARLOS SANTANA
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Fill in

Sculpture is a three-dimensional visual art. Paintings, drawings, Sculpture is
and photographs are all two-dimensional, or flat. Sculptures are different from
most often shaped by carving, molding, or welding materials. painting because
Some are formed by making a cast—that while a painting le
, a sculpture
1s, by pouring a liquid in a mold and is - .
letting it harden. I
Sculpture, like other arts, is often made to
| express thoughts or feelings. People who look at it
2\ might respond with thoughts or feelings of their
. own. Because it can have shape and texture,
sculpture may appeal to our sense of touch.
Some sculptures are realistic. Until the middle
of the 20th century, most sculpture was meant to
look like some person or thing. The giant stone faces
on Easter Island, like much traditional sculpture,
Classlcal bronze sculpure by may have been meant to honor gods or heroes. Other
ry Tigure
Gattamelata. famous realistic sculptures include Michelangelo’s
© Flo Glol/corhs “David” and Auguste Rodin’s “The Thinker.”
Some modern sculptures may be abstract. This means they only hint at
an object or an idea. They may not look like people or things you would
recognize. These sculptures try to communicate a pure feeling or idea.
Sculptures come in all sizes, shapes, textures, and materials. Sculptors
may use soft materials such as clay, wax, or wood or harder materials such
as stone or metal. Sometimes the materials aren’t even meant to last. One
artist makes sculptures out of milk!
The modern sculptor Alexander Calder made sculptures that hang in
the air. He called these “mobiles,” which means “moving things.” Another
modern sculptor, named Christo, makes sculptures by wrapping such
things as bridges, buildings, and even small islands in fabric and plastic.

LEARN MORE! READ THESE ARTICLES...
ARCHITECTURE « PAINTING « AUGUSTE RODIN

Modern sculpture, such as Claes Oldenberg’s “Clothespin” (in
Philadelphia, Pennsylvania, U.S.), often places common objects in

unusual situations to make us see and think about them differently.
© Robert Holmes/Corbis
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D yOU KM jmportant
T . One of Rodin' moét tes of H I, was
he French sculptor Auguste Rodin was sculptures, “The t“ae doors of an art
interested in art even as a boy. At age 10, he actually used a; it are many smaller
started drawing. By the time he was 15, museun. Wi any of them Were &¢ ’

Rodin had discovered the art of sculpture.

Rodin started out working for building Rodin's finest works:
decorators. He made decorative designs for the
outsides of buildings. Later, Rodin became a
sculptor’s assistant. He worked with the sculptor A.-E. Carrier-Belleuse.

In 1864, at age 24, Rodin publically showed his first major sculpture,
“The Man with the Broken Nose.” The official art critics of the time did
not like it. They believed art should be about beauty. To them, Rodin’s
sculpture was about something “ugly” and ordinary.

At age 35, Rodin went to Italy to study the work of the famous painter
Michelangelo. He learned a great deal about the human form. His work
began to look even more realistic. It seemed to be full of movement and
drama.

When he was 37 years old, Rodin sculpted “The Age of Bronze.” It
was so unusual and realistic that people said he must have molded it on a
real person! After years of struggle, Rodin finally had become known as a
great sculptor.

Rodin’s sculptures were usually cast in bronze or carved from marble.

The bronze pieces could be duplicated many times, using an original
piece that was molded in clay.
The piece that Rodin is probably best known for is his statue
“The Thinker,” shown in the photo here. Like almost all of his
sculptures, it shows a person in a natural, everyday pose. But
Rodin’s work seems to show a reality and truth that people may
not have noticed before. Many people still find that his work

Fill in symbolizes the things that we all experience and feel.
the blanks:
The officials who LEARN MORE! READ THESE ARTICLES...
studied and judged
art felt that Rodin’s ARCHITECTURE » SCULPTURE + DIEGO RIVERA

first major work was
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AUGUSTE RODIN
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Most of us have been to museums that display art by famous painters
and sculptors. But another sort of artwork is common to almost every
culture—the arts and crafts of nonfamous but skilled people who carry on
the traditions of their ancestors.

Folk art has its name because it’s made by the “folk,” or common
people, rather than by professional artists. Farmers, shepherds, fisherfolk,
and tradespeople who live away from
cities are often the creators of folk art.
Some are very skilled. European
sailors used to carve beautiful
scrimshaw, or delicately engraved
pieces of whalebone or ivory. Today
people in India, Ghana, Indonesia, and
other places make beautiful fabrics in
patterns unique to their regions.
Hand-painted eggs from Ukraine, in eastern Europe. In less—industrialized countries in
© Crele Aumess/Corbis Asia, Africa, and Latin America, so
many folk arts and crafts are exported that craftspeople can often make a
living at their art. Many of these countries support their craftspeople,
usually by helping them to sell their work.

Folk artists typically produce useful things such as furniture, toys,
jewelry, clothing, musical instruments, weapons, religious symbols, and
household tools. They craft these objects from easy-to-find or
recycled materials such as wire, wood, and natural fibers.

Some people even make food into art.
Every region of the world has produced folk art in
unique styles. Folk art frequently reflects the traditional
wisdom, religious beliefs, and superstitions of a society. The
art often focuses on important yet common events—births,

What marriages, funerals, and holidays.
material is
used to make LEARN MORE! READ THESE ARTICLES...
scrimshaw?

DANCE - FoLK MusIC - DIEGO RIVERA

Native American Hopi artists carve kachina dolls,
representing spirits of ancestors. Children learn about

the kachina spirits while they play with the dolls.
© Tom Bean/Corbis
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DID YOU
KNOW?

The Eiffel Tower
in Paris, one of
the world’s most
admired
architectural
marvels, was
mocked and
insulted by many
artists as it was
being built.
French novelist
Léon Bloy called
it “this truly
tragic
streetlamp.”

Fill in

the blank:
Architecture is The architect of the Baha’i House of Worship in India
the art of designed it to look like India’s national flower. It has
thus come to be called the Lotus Temple. Fine
: architecture is in tune with its cultural environment.
© Dallas and John Heaton/Corbis
A
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the Art of Blll Idlll g

Tlousands of years ago, early human beings lived in caves or other
natural formations. As time passed, people learned new skills, developed
new tools, and were able to build simple shelters.

As societies developed, they needed more kinds of buildings. Soon
forts, barns, schools, bridges, tombs, and temples were being built, using a
variety of materials. Gradually, creating buildings became an activity for
experts—an art and occupation that came to be
known as “architecture.”

Today architecture is a refined art requiring
a lot of training, years of practice, and plenty of
talent. An architect’s work is to imagine and
plan a building and then to supervise its
construction.

The architect must keep many things in
mind. For example, what is the building going
to be used for and by whom? Where will it be
located? What would be the best materials to

wr use? How much money will construction cost?
{::gﬁ:‘::f:’:;;f)’ e o Gt Architects also try to create buildings that
architecture. people like to look at as well as to live, work,
© Bl Ross/Goris and play in. And changing styles affect
architecture just as happens in other arts. The next time you see or walk
around a city, notice the various styles of buildings. You’ll find many
differences between those designed recently and those of even 50 or 100
years ago. Different countries and cultures also produce different styles of
architecture.

People today are still amazed at the buildings created by long-ago
architects. The majestic pyramids in Egypt, the Great Wall of China, the
temple at Angkor Wat in Cambodia, and the Taj Mahal in India are some of
the architectural wonders you can study and visit.

LEARN MORE! READ THESE ARTICLES...
I.M. PE1 - DIEGO RIVERA « SCULPTURE
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Grand Arepiioet

Ieoh Ming Pei is one of the most important modern architects. He has
created many major buildings throughout the world. And his style and
1deas have strongly influenced the work of many other architects. He has
4> specialized in building multistory
: structures in cities.
.M. Pei was born in Canton,

IT started. So most of his work
has been in North America and

: ; Europe.

I.M. Pei on-site during construction at the Louvre, Paris. In the 1940s P el began

© uen frenten/Goms working as a professional
architect. He worked on such important projects as the Mile High Center in
Denver, Colorado.

In 1955 Pei formed his own architectural company, [.M. Pei &
Associates. The company’s early work included a museum in Syracuse, New
York, that was actually four buildings joined by bridges. He also created a
design for a new type of airport control tower that was widely used.

Pei’s buildings are often tall, with lots of glass and steel. The designs
combine simple geometric shapes, especially rectangles and triangles.

But his buildings are not dull or simple. In many of them, you can see
the building’s supports or building materials, and these are its only
decoration. The way that concrete, glass, and steel look together creates
interesting designs on the sides of Pei’s buildings. Special reflective glass
also adds to the designs. He often combines different shapes and
emphasizes the picture these shapes make in the skyline.

Some of Pei’s most famous work includes the John Hancock Tower in
Boston, the East Building of the National Gallery of Art in Washington,
D.C., and the glass pyramid at the Louvre Museum in Paris, shown in the
photograph here.

LEARN MORE! READ THESE ARTICLES...
ARCHITECTURE » SCULPTURE » MARIA TALLCHIEF
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According
to the article,
which building
is not one that
Pei designed?
a) East Building of
the National Gallery

© Richard List/Corbis
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Which
instrument
group is missing?
percussion
electronic
wind
stringed
A
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Any device that is made to produce a musical sound is-a musical
instrument. This includes everything from a simple rubber band strung
between two nails to the most complex electronic synthesizer.

There are thousands of different kinds of musical instruments. For
convenience, they are sometimes divided into-percussion, stringed,
keyboard, wind, and electronic instruments.

Percussion instruments make music when somebody strikes, shakes, or
scrapes them. Drums, rattles, and bells are percussion instruments.

Guitars, violins, harps, and sitars are all stringed instruments. They are
plucked, played with a bow, or strummed to produce music.

On keyboard instruments, notes are played by pressing keys, pushing
buttons, or flipping levers. Pianos, organs, and accordions are keyboard
instruments.

You can probably guess how wind instruments work. They’re played
by blowing air to produce notes. Some examples are flutes, saxophones,
bagpipes, trumpets, and clarinets.

Until recently, all music had to be sung or played in person. In the 18th
century, people began to find ways to play music automatically. They
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The title calls
an orchestra a
“company of
players.” Another
kind of company
you’ve probably
heard of is a business.
What do you think a
business and an orchestra
have in common?
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een her knees. It looked like a

ross the strings.
ng,” said Jeff.
two giant pots.

notes with a pair of mallets.
Behind him Jeff heard a “tap-tap-tap.”
He turned around to see a woman tapping a long thin stick on a
music stand. Everyone became very quiet.
“That’s the conductor,” the drummer whispered. “And that
stick is her baton. She tells us how to play.”
The players all watched as the conductor’s
arms began to move slowly up and down. The
musicians began to play, and music filled
the room.
Jeff smiled.
I could tell what he was thinking. Now he
knew who the orchestra was. They all were. The
conductor and all the musicians with all their
instruments together made the orchestra.

LEARN MORE! READ THESE ARTICLES. ..
CouUNT BASIE « CLASSICAL MUSIC « MOZART

")IOM }S3q 1131} Op 0} I3PIO Ul 3}e13d00d oYM SIdqUIdL

Pa3u BJ}SIYII0 U pue ssauisng e yjoq ‘Suly} auo 104 :idmsuy
© 2008 Encyclopadia Britannica, Inc.







Music of

EVeryday r ife

Have you played or sung “London Bridge Is Falling Down,”
“Ring Around the Rosie,” or “Frere Jacques”? If you have, then
you’re part of the folk music tradition. In the case of nursery rhymes

and musical games, that tradition can date back for hundreds of years! T
Folk music is the shared music of a group or community of False?
people. It’s everyday music that was often created as part of True folk music

children’s games or as a way to make work easier. Some songs were
sung at parties or weddings. Some were used to celebrate births or
mourn deaths. And some were used as part of religious services.
Folk music is learned and passed on
by everyone, not just musicians. Many
folk performers haven’t studied music in
school, but they learned songs by
listening to others play and sing.
Because it usually isn’t written
down, folk music changes as it travels
between people and countries. Songs are
created or lost, and some change
Pete Seeger, musician of the folk moveme of the because of peo_p le’s poor memory. .Other
1950s and "60s. songs are rewritten to match new times,
© feal Preston/orbis situations, and ideas. In the United
States, some jazz, blues, and gospel tunes have their roots in folk songs
brought over hundreds of years ago by African slaves.

In the 1960s in North America, musicians such as Pete Seeger, Bob
Dylan, and Joan Baez performed folk music accompanied by guitars.
Today this type of “folk™ and “folk-rock” music remains very popular. And
through it the Western folk tradition continues to excite and inspire new
generations.

LEARN MORE! READ THESE ARTICLES...
FoLK ARTS AND CRAFTS « LADYSMITH BLACK MAMBAZO - POPULAR MUSIC

Folk music is passed from generation to
generation at family gatherings like this

one and other social occasions.
© Joseph Sohm-ChromoSohm Inc./Corbis

© 2008 Encyclopadia Britannica, Inc.
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has spread all over the world. In part that’s """J'Smit’(l)BSa{clI(< "‘;l OWwe
thanks to Ladysmith Black Mambazo, the i:‘:‘;::_'ed songs ri'""a':aza has
country’s most popular singing group. But to Perfo '"fd - ”ﬁ;'::;,
find out what Ladysmith is and what Englang and t';':°po pt:e q,,;en o:las

“mambazo” means, we have to go back to
South African mining towns in the 1960s.

Working in the mines kept black workers far from their homes
and their families. So on Saturday nights they entertained themselves by
holding singing contests featuring traditional Zulu harmonies.

That was how a young man named Joseph Shabalala discovered his
singing talent. In 1964 Shabalala kept having a dream in which he heard a
special harmony. To create that sound, he formed a music group with his
brothers, Headman and Jockey, and some cousins and friends.

They called themselves Ladysmith Black Mambazo because Ladysmith
is Shabalala’s hometown, and the black oxen is the strongest animal on a
farm. The group “chopped down” their competition in every singing
contest, so they added the name Mambazo, which is a kind of ax.

Years later American musician Paul Simon heard the group’s singing
and later met the members in South Africa. They performed on Simon’s

1986 album Graceland and toured with him, sharing their music
V’Q\CH {/~ With people everywhere. A year later Ladysmith Black

7 >z Mambazo won a Grammy, and today it’s Africa’s top-selling
d — music group.
Shabalala also keeps the folk music of South Africa
alive by teaching the traditional songs to young children.
LEARN MORE! READ THESE ARTICLES...
What does
“Mambazo” FoLK ARTS AND CRAFTS « FOLK MusIC « POPULAR MUSIC
mean in the

name Ladysmith
Black Mambazo?
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Rpular music is basically what its name says it is—music that is
enjoyed by a very large number of people. But the modern term “popular

music” refers more particularly to music that’s made by a musical True or

entertainment business specifically in order to be sold. False?
Popular music (or “pop” music) has roots in the music halls and P?"“':: '““osf'c

IS a Torm

vaudeville theaters of England and the United States. However, the
modern popular music industry was truly launched with radio
programming in the 20th century. Jazz music began to be heard
widely in the 1920s. Country and western music’s audience grew in the
’20s as well. In the 1930s and ’40s big-band music was popular, and
singers such as Frank Sinatra and Ella Fitzgerald found international fame.

rock music.

N (From left) Famed reggae musician Bob Marley of Jamaica; Celtic-New Age singer

Enya of Ireland; and pop singer-songwriter Phil Collins of England.
(Left) © Jeff Albertson/Corbis; (center and right) © Reuters NewMedia Inc./Corbis

In the mid-1950s American rock and roll performers such as Elvis
Presley and Chuck Berry commanded worldwide attention. By the 1960s
English bands such as the Beatles and the Rolling Stones were taking
popular music in new directions. Rock strongly influenced disco, reggae,
punk, rap, hip-hop, and other styles in the late 20th century.

Radio and the recording industry introduced non-Western cultures to
these new forms of popular music. Traditional songs were performed in new
styles, and at the same time, traditional instruments gave the new music an
entirely different sound. This mixing of styles and sounds became “world
music” and “worldbeat.”

Today worldbeat blends a wide range of sounds and rhythms. Shubha
Mudgal combines India’s folk and classical traditions with rock music. The
Gipsy Kings mingle pop music with Spain’s traditional flamenco. And
popular music continues to evolve.

LEARN MORE! READ THESE ARTICLES...
JAzz « LADYSMITH BLACK MAMBAZO « CARLOS SANTANA
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POPULAR MUSIC

Popular music includes many different styles from many different places. The
multiracial South African group Johnny Clegg and Savuka gave a strong European
pop flavor to traditional Zulu music and added Zulu Inhlangwini dancing.

© Henry Diltz/Corbis
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Who were
the people
most responsible
for creating jazz?

Dixieland is a jazz style that grew up in New Orleans,
Louisiana. Groups such as the Preservation Jazz Band

continue to play in this musical tradition.
© Robert Holmes/Corbis
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DID YOU
KNOW?

“cool’” “bad’"
“fly’”
“the homb”
(later
“da bomb”’),
and “DJ” are
all slang words
that came from
jazz.

v
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its roots in America’s folk traditions, especially in the music of slaves
taken from Africa. But today musicians from many countries play jazz and

make their own contributions to it.

Early jazz borrowed from slaves’ field
hollers (a kind of musical calling-out) and
work songs and from African American
hymns and spirituals. Soon it adopted
music from funeral processions and
. ® Ppopular dance music.

Jazz funeral in New Orleans, Louisiana. The first jazz recording was made in
© Pl GouldyGorbs 1917 by the Original Dixieland Jazz Band.
Dixieland grew up in New Orleans, Louisiana, and has a big brassy sound.
It features trumpets, saxophones, trombones, and other wind instruments.

Chicago and New York City emerged as major jazz centers. Talented
musicians such as Bix Beiderbecke and Louis Armstrong formed bands.
And jazz spread to Europe. France especially welcomed jazz music and
musicians—many not valued in the United States simply because they
were black.

Jazz has also been richly influenced by women, especially as singers.
Billie Holiday, Sarah Vaughan, and Ella Fitzgerald are just a few of the
classics.

In the 1930s and ’40s, jazz focused on rhythm, melody, and a
smoother sound. Glenn Miller, Benny Goodman, Duke Ellington, and
Count Basie earned fame for their “big band” jazz orchestra styles.

In the mid-20th century, jazz changed again as mood, feeling, and
complex musical imaginings dominated. Miles Davis, Charlie Parker, and
John Coltrane led this “cool” style of jazz. Davis later helped introduce
“jazz fusion,” blending rock and other popular music with his jazz.

Jazz today is more varied than ever before. And jazz keeps growing in
many directions.

LEARN MORE! READ THESE ARTICLES. ..
CounTt BASIE « LADYSMITH BLACK MAMBAZO
PoPULAR MUSIC
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Young William Basie began studying music with his mother.
He later learned to play the organ from pianist Fats Waller.
Waller himself was a well-known jazz player.

Basie started his career playing piano on the vaudeville True or
stage. Vaudeville was performed in a chain of theaters in the False?
United States during the late 19th and early 20th centuries. Count Basie

Vaudeville shows provided an m::’:“r:al

entertaining mixture of dancing,
singing, comedy, and magic acts.

When Basie was about 23 years old, he went
to Kansas City, Missouri. It was there that he
formed his first jazz band. Basie’s nine-piece
band was distinct because it highlighted the
rhythm instruments. The bass fiddle, drums,
guitar, and Basie’s piano became the core sound
of his music. Basie had once played bass himself,
and he developed a four-beat “walking” style of
Count Basie in 1982. rhythm. This even beat provided a light, simple,
© foger Ressmeyer/Gorbs and relaxed musical foundation. It also helped
the harmonies and melodies in his songs stand out. Basie’s rhythm section
set the pattern that modern jazz accompanying styles would follow.

Basie and his band played at many nightclubs and often did radio
broadcasts. One night a radio announcer called him “Count” Basie, to liken
him to another fine bandleader with an aristocratic nickname, Duke
Ellington. From that point on, the band gained in popularity.

The Basie band’s popular early numbers included “Lady Be Good,”
“Shoe Shine Boy,” “One O’Clock Jump,” and “Jumpin’ at the Woodside.”
He formed another orchestra in the 1950s that was more sophisticated.
Those musicians could read music and perform very difficult pieces. This
group’s hits included “Alright, Okay, You Win” and “April in Paris.”

LEARN MORE! READ THESE ARTICLES...
DANCE - JAZZ - MUSICAL INSTRUMENTS
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ROCK Gujtapist

Carlos Santana was born in Mexico in 1947. He came by
his interest in music naturally, since his father played violin
in a traditional Mexican mariachi band. At about 7 years
old, Carlos began to study guitar. He tried to copy the
music of famous guitarists he heard on the radio.

As time passed, Carlos grew more interested in rock music

and the blues. He began playing in bands as a teenager, and Which
even after his family moved to California, he returned to three styles
Mexico to play in clubs and bars. In San Francisco in 1966, of music has

Carlos founded a group with five other musicians. The
group’s name, the Santana Blues Band, was later
shortened to Santana.

In three years the group shot to fame when it performed at the historic
1969 Woodstock rock festival. The band became known for mixing jazz
and Latin music into a rock sound. Carlos’ own playing featured a unique,
exciting electric guitar sound. His long and complex guitar solos varied
and developed a single musical theme.

The group’s first three albums were all major hits. The music was vivid
and sparked the audience’s imagination. On later albums the band
continued to experiment with mixing jazz and rock.

In 1998 the group was named to the Rock and Roll Hall of Fame. The
following year Carlos Santana released Supernatural. On this CD he

performed songs with such top performers as Eric
\\\OWQ- Clapton, Lauryn Hill, Dave Matthews, and Rob
DD YOU K Thomas of Matchbox 20. The CD sold more than

it album . : ,
carlos santana’s hit albu 20 million copies, Santana’s greatest success
al o e .
pnatural reflected the . ever And it introduced a new generation of
supn:nu'mg influence of Lat listeners to him.
cont! Many
. xa his OWN- .
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A Very Fopy,
Musie al

W g
1 5
n the West the term ““classical music” usually refers to >
sonatas, chamber music, operas, and symphonies from the
late 1700s through the 1800s.
Classical music is a very formal kind of music. This makes
classical different from forms such as jazz or folk music. Fill in the
Classical music has set fairly complex patterns that all blank:
classical composers (writers of music) and musicians A symphony
understand and follow. is a long

piece of music

A sonata is made up of three parts that focus, in different e [ o

ways, on a main musical theme, or special tune. The first
part presents the theme. In the second part the theme is
developed and played in different ways. The third part repeats the theme.

A symphony is a longer composition created to be played by an
orchestra. A symphony has several sections called “movements.” One
movement is usually in the form of a sonata.

Chamber music was originally created for a smaller private audience.

' This kind of music uses fewer musicians
and features delicate musical patterns.

An opera is basically a play acted to
music. The dialogue is sung, not spoken,
and is accompanied by an orchestra.

The music of the great classical
composers is still popular today. You
may know the names or music of such
String quartet playing chamber music. composers as Beethoven, MOZEII't, and
© Charles O’Rear/Corbis Bach.

Non-Western cultures have different forms of classical music. In China
classical music refers to ancient music that existed before the influence of
Western art forms. India’s two forms of classical music, Hindustani music
and Karnatic music, are hundreds of years old. In Central Asia classical
music comes from the medieval court music of such centers as Bukhara
and Samarkand, two cities in Uzbekistan.

LEARN MORE! READ THESE ARTICLES...
WOLFGANG AMADEUS MOZART « OPERA « ORCHESTRA
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A Life FlIIed
Musje

W1€n he was only three years old in Salzburg, Austria,
Wolfgang Amadeus Mozart used to join his elder sister, Maria
Anna, for her music lessons. But by the time he was five,
Mozart was making up his own music.

With

) ) How old was

In the 18th century, when Mozart lived, most people didn’t = Mozart when
believe that a little boy could write such beautiful music. he began writing
They thought Mozart’s father had secretly written it. his own music?

So to test him, they asked young Mozart to stay in a
room alone for a week. At the end of the week, Mozart
had written a new piece of choir music. People agreed
that this child was a musical genius.

Mozart studied, taught, played, and wrote music all his life. His music
was often joyous, sometimes grim. But it was always beautiful. Mozart used
the orchestra’s players and instruments in ways no one else had before.

Mozart often blended popular
and classical music to create new
styles of music, especially in the
opera. He could compose in many
musical styles and could play equally
well on the organ, the harpsichord,
the piano, and the violin. Mozart
could hear a piece once and then play
it from memory, sometimes rewriting
and improving it as he played.

Music from Mozart's opera Don Giovanni. Although he died when he was

© Bettmann/Corbis still a young man, Mozart wrote 16
operas, 41 symphonies, and more than 500 other pieces of music. Some of
his most famous works include the operas The Marriage of Figaro, Don
Giovanni, and The Magic Flute and the “Jupiter” Symphony.

LEARN MORE! READ THESE ARTICLES...
CLASSICAL MUSIC « OPERA « JOAN SUTHERLAND
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MOVing' to R hythms

Thousands of years ago, early groups of people came together to dance.
Hundreds of years ago, people danced at great functions in the courts of
kings. Today when people gather at social events, they still dance.

» Dancing is one of the oldest and most
popular of forms of human expression.
Originally, there were two kinds of dances.
Social dances were performed on special
occasions, such as births or marriages.
Religious dances were performed to ask the
gods for help, such as to provide rain or
cure the sick.

Over the years, many early forms
. became folk dances. These continue to be
enjoyed to traditional music. Some dances,
L however, became the specialty of
professional artists. This kind of dance
tends to be more theatrical and creative.

(Top) Balinese dancers from Indonesia. (Bottom) Ballet dancing developed in Europ <
Gitaga drummers and dancers of Burundi. where it became an especially graceful art

form. Ballet dancers must train constantly
for years to master difficult steps, turns, and leaps. With great strength and
beauty, ballet dancers can tell a story through their movements. Swan Lake,
about a princess turned into a swan, is one famous story ballet.

Twentieth-century modern dance in the West took a different approach.
Often it didn’t try to tell a story. Instead, the dancers worked to express
pure emotions or ideas. And where ballet conveys a sense of lightness,
modern dance seems much more “earthbound.”

In Asia different traditions arose, producing classical dance-dramas that
are highly stylized or formal. Some Asian dances involve not only
intricate steps but detailed hand and arm movements as well. India’s
classical dance has more than 4,000 mudras, or gestures portraying
complex actions, emotions, and relationships. In Thailand, one traditional
dance is performed with lighted candles.

s1q100/18]yseYy Buesiom ©
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Originally
there were
two kinds
of dance,
social dance
and what else?

Native American girl doing a traditional dance.
© Lindsay Hebberd/Corbis
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Which of

these is not

the name of
a ballet?

a) Serenade

b) Woman of the Year
¢) Gaité Parisienne
d) Scheherazade




YIiMa Byjlerina

Delicate, effortlessly graceful, radiant, and enchanting—that is how Maria
Tallchief has been described. Many people consider her America’s finest
ballerina ever.

Maria Tallchief was born in 1925, in the small town of Fairfax,
Oklahoma. She spent the first eight years of her life in northeastern
Oklahoma. Her father was a member of the Osage tribe of American Indians.
Her mother was of Irish and Scottish descent.

Tallchief enjoyed the Osage ceremonial dances. She loved music and
dancing. She trained as a pianist, but her heart was in dancing.

When her family moved to Los Angeles, she studied dance. One of
Tallchief’s teachers, dancer Bronislava Nijinska, was strict. She always said,
“When you sleep, sleep like a ballerina. Even on
the street waiting for a bus, stand like ballerina.”

Tallchief worked hard for five years and then
joined the Ballet Russe de Monte Carlo. She
danced in many ballets and even gave solo
|| performances. Some of these solos were in
Scheherazade and choreographer George
Balanchine’s Serenade and Firebird.

Tallchief receiving National Medal of ) Rk R .
Arts from President Bill Clinton in 1999. Tallchief married Balanchine in 1946, and

AP/Wide World Photos

soon they were both working with the company
that became the New York City Ballet. Tallchief was so popular that she had
to give as many as eight performances in a week! She was the prima
ballerina (main female dancer) with NYCB for most of the next 20 years.

In 1953 she was honored as America’s “Woman of the Year.” That same
year her home state of Oklahoma honored her achievements and her Native
American identity by naming her Wa-Xthe-Thomba, meaning “Woman of
Two Worlds.”

Tallchief retired from dancing in 1965. She felt it was time to pass on to
young dancers what she had learned about the art that she loved.

LEARN MORE! READ THESE ARTICLES...
CLASSICAL Music « DANCE « JuDI DENCH

Maria Tallchief’s dancing in Firebird became

her most famous work.
© Hulton-Deutsch Collection/Corbis
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Literature 1s writing that is good enough or important enough to last for
tens, hundreds, or even thousands of years. It’s valuable work that people
make sure is heard, read, and passed down from generation to generation.

People usually think of literature as novels such as Tom Sawyer, the
poetry of Emily Dickinson, or the plays of William Shakespeare. But even
W 4 books for young readers, such as The Cat in
% . ' the Hat or Alice’s Adventures in
Wonderland, can be literature. Literature
also includes philosophy and history, letters
and essays, even journals like The Diary of
Anne Frank. Some literature tells a story;
some literature makes a point; and some
literature just uses words and language in
© Royalty Free/Corbis an exciting or memorable way. Some

literature does all these things at once.

Not all literature started on a page. Ancient stories of heroes like
Beowulf and Odysseus were spoken first and written down later. Speeches
like Martin Luther King, Jr.’s I Have a Dream can also be literature.

But just writing something down doesn’t make it literature. We don’t
usually think of useful but such disposable things as phone books, menus, or
game instructions as literature. Even books come and go—many that you see
in stores today won’t be around decades from now. On the other hand, most
newspaper articles are read once and tossed aside.
But if their topic is important or their writing is
very good, those articles might be collected into DID YOUu
a book to be preserved and reread. They’re on i Ki

. . . . re dey :
their way to becoming literature! EMe. When it";::sg;n the tastes of
i ’ en in
eo:';:)'d:s Ysburg “""eeisnf:
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LITERATURE

Which of the S
following
would have
the best chance
of someday being
considered literature?
a) phone book
b) restaurant menu
c) your diary
d) stereo instructions
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Fill in
the blanks:
Before he
was an author,
Lewis Carroll
was a

Lewis Carroll’s characters from Alice’s Adventures in

Wonderland are still some of the most popular in the world.
© Craig Lovell/Corbis
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But in the 1800s, a math teacher named Charles Dodgson wrote two
children’s books that are still popular today. Using the pen name “Lewis
Carroll,” Dodgson dreamed up Alice’s Adventures
in Wonderland and its sequel, Through the
Looking-Glass.

As a boy growing up in the English
countryside, Lewis Carroll (as we’ll refer to
| Dodgson) loved mathematical puzzles. As an
. adult, he taught math at the University of Oxford.
i Carroll never married, but he loved

entertaining children. He was especially fond of
the daughters of the dean of his college. Carroll
often took the girls, Alice, Lorina, and Edith
Lewis Carroll (Charles Dodgson). Liddell, on boating and picnic trips and amused
© permenn/Gome them by making up stories and drawing pictures.
One story told of a young girl named Alice who fell down a rabbit hole
into Wonderland, a magical place where nothing was what it seemed.

Young Alice Liddell asked Carroll to write the story down. He did,
filling it with his imagination and humor and also with his knack for
puzzles and word games. It became Alice’s Adventures in Wonderland, a
wild tale that includes an anxious White Rabbit, a vanishing Cheshire Cat,
and a tea party thrown by a Mad Hatter.

Carroll had not intended to publish the story as a book, but his friends
talked him into it. Readers loved the strange and silly adventures, and so
Carroll continued Alice’s tale in Through the Looking-Glass. By the time
he died, Carroll’s two Alice books were the most popular children’s books
in England.

LEARN MORE! READ THESE ARTICLES...
CINEMA + LITERATURE « THEATER
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Bays and drama in some form have been a part of all cultures throughout
the world for all of human history. Altogether, the making and overall
experience of a dramatic performance is called “theater.”

At first, theater was part of religious celebrations. Until several
hundred years ago, most people couldn’t read. Seeing the religious stories
acted out helped them better understand their religion.

Theater gradually developed
into an art, and plays were
written and performed for
entertainment and to communicate
ideas. As the art of theater grew,
a whole group of professional
artists grew around it. Today the
theater employs a great many
creative people doing different
jobs to make and run a play.
Actors in traditional Japanese Kabuki drama. The playwright is the person
© chates & Josetie Lenare/Gobi who writes the play’s words and
basic actions. That written product is called a “script.” The play’s director
reads the script and thinks of a way to turn the script’s words and actions
into a live performance. The actors and actresses learn the lines of the
script and pretend to be the characters in the story.

The designers make up another important group of theater artists.
These behind-the-scenes people invent and build the environment of the
play: the actors’ costumes and makeup, the special lighting, any sound or
music that’s needed, props or properties (objects) used in the play, and the
set or scenery the play is performed on. The stage set consists of the
background, furniture, and artificial rooms that are built onstage.

All these people and elements build a fascinating dramatic world.
Whether the audience is watching the Kabuki drama of Japan or a
professional Shakespeare production or a school play, they are for a time
part of a very special world of the imagination.

LEARN MORE! READ THESE ARTICLES...
CINEMA » JUDI DENCH « OPERA
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THEATER

Fill in
the blank:
The
decides how best
to perform the
story of the play.

DID YOU
KNOWse

The play The
Mousetrap, a
mystery by Agatha |
Christie, has been
running in London
for more than 50
years, longer than
any other play.

Theatrical performances most often take place indoors. But people
often enjoy outdoor stagings, especially when the weather is pleasant.
This one in Toronto, Ontario, Canada, is a play by William Shakespeare.

© Bob Krust/Corbis v
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Dame Judi Dench is one of England’s most famous and
admired actresses.

Judith Olivia Dench was born in 1934. In 1957 she had

her professional stage debut as Hamlet’s love, Ophelia, in Dame
Shakespeare’s play Hamlet. Her performance and delivery Judi Dench has
were delicate but intelligent, and the character came alive made a number

for audiences.

known for her commanding presence onstage. She has is the

of films and

. some TV programs,
Although a fairly small woman, Dench has always been but her greatest love

acted with the Royal Shakespeare Company and other EEEEEEEEEEE—...
major theaters. Dench has also played modern roles during her stage

career. She created the role of the odd but lovable Sally Bowles in the first

London production of the musical Cabaret (1968). But Shakespeare has

been her specialty.

Outside Great Britain, people probably know Dench best for her role as

the stern spy chief “M” in the James Bond movies. Dench’s first film, The
Third Secret, appeared in 1964. Years later, the 1997 film Mrs. Brown

DID YOU
KNOW?

Dame Judi
Dench’s first
appearance
onstage was
as a snail in
a production

at the

Mount School.

v

52

brought her wide international attention. She played Queen Victoria in
that film. In 1998 she played another queen, Queen Elizabeth I, in the
film Shakespeare in Love. For this she won an Academy Award for
best supporting actress.

I The great strength that Dench communicates has marked her
acting style. In addition, however, she gives touchingly personal life
to the characters she plays, whether they are grand historical figures
or everyday people. Her two popular television series, “A Fine
Romance” and “As Time Goes By,” show off her skill at playing
ordinary women.

Dench has always considered the stage her first love. For her
remarkable contribution to theater and films, Dench was honored with
a knighthood as Dame Commander of the British Empire in 1988.

LEARN MORE! READ THESE ARTICLES...
CINEMA + JOAN SUTHERLAND « THEATER

In 1994 Judi Dench played the actress
Irina Arkadina in the classic Russian play

The Seagull, written by Anton Chekhov.
© Robbie Jack/Corbis
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What musical
instrument
often provided
music in
theaters during
silent movies?




o t e

introduced a moving-picture machine
in 1894, only one person at a time
could watch his Kinetoscope. But
soon movies were being projected
onto a large screen for large audiences.
The earliest movies were silent.
Words appeared on the screen
between scenes to give dialogue or to
help explain the action. Movie theaters
often used a pipe organ to provide

live music. |
The ﬁI’St feature ﬁlm WaS The The Kobal Ccllction—‘Bitfgraf Jan The KubalCoIIection—Melampo
. . Sverak/Portobello Pictures Cinematografica/Sergio Strizzi
Great Train Robbery, a 10-minute (Clockwise from top right) The Great Train Robbery (1903); ltalian actor-writer-

director Roberto Benigni’s La Vita é Bella (1997; Life Is Beautiful); Czech director

action movie made in 1903. Jan Sverak’s Kolya (1996); and Australian director John Duigan’s Flirting (1989).

Audiences were thrilled with this
story of the holdup of a moving train. Some people even fainted during the
final scene when an actor turned and fired his gun at the camera.

In 1927 The Jazz Singer marked the beginning of sound in cinema. The
first “talkies” were hard to understand. But the technology improved, and
by 1931 very few silent pictures were still being made.

Gangster movies, westerns, horror films, and musicals became very
popular. Cartoons were also popular, especially those made by Walt Disney’s
company. Film classics from Europe include Jean Renoir’s dramas and
Sergei Eisenstein’s war epics. In the 1950s many people began to think of
some directors as the “authors” of their films. Directors of this sort include
Alfred Hitchcock, Satyajit Ray, Ingmar Bergman, and Federico Fellini.

Today India and Hong Kong have large film industries. And countries
such as Iran, Mexico, France, Spain, and Japan produce especially
beautiful, interesting films. In the late 20th century both Australia and
Ireland became known for their sensitive and witty films. And, of course,
America is the home of the grand and expensive blockbuster.

LEARN MORE! READ THESE ARTICLES...

JUDI DENCH - LITERATURE « SATYAJIT RAY
Director Alfred Hitchcock’s

Spellbound (1945).
© John Springer Collection/Corbis
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Satyajit Ray’s 1977 film Shatranj ke Khilari (in English,
The Chess Players) was his first one made in the Hindi
language. It deals with the effect of the West on India.
Nimai Ghosh



Satyajit Ray is probably India’s best-known film LL,v =
director and screenwriter. His sensitive and visually %
interesting works let the world see Indian cinema as
more than simple entertainment.

Ray was born in Calcutta, India, in 1921. He started out

working as an illustrator for books and advertising. At one How did

point he illustrated the Bengali novel Pather Panchali—in Ray
English, The Song of the Road. It start out?
tells the story of Apu, the poor son a) as an illustrator

. b) as a writer
of a priest. Apu wants to be a ¢] as a director

novelist and travels from his
small village to the city of Calcutta. The story shows
the conflict between traditional and modern life.

Ray was interested in making a film of Pather
Panchali. And a famous French director, Jean Renoir,
encouraged him. Ray started work on the film in
1952, using friends as actors and film crew. He at
first used his own money, but the West Bengal
Satyajit Ray. government eventually supplied the rest.
camers Press Ray completed the film in 1955. It was a
tremendous success. Pather Panchali won a major award at the 1956
Cannes International Film Festival. After this, Ray became a very popular
and respected filmmaker.

Most of his films are about the struggles of poor people. His movies
also focus on the challenges of the modern world. Ray made all kinds of
movies: comedies, tragedies, romances, musicals, and detective stories. All
of his films, however, show his insight into how people behave and what
they go through.

Ray also wrote many short stories and books. But he is best
remembered as the person who woke up the world to the possibilities of
fine filmmaking in India.

LEARN MORE! READ THESE ARTICLES...
CINEMA - JUDI DENCH « THEATER
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Like a play, an opera is a story acted out onstage. In an
opera the actors sing their lines instead of speaking them. But
an opera is different from a musical. Unlike in a musical, Find and
opera performers usually don’t speak at all. Their songs don’t  correct the error
happen between conversations, but rather their songs are the in the following
conversations. The music an orchestra plays for an opera is op:‘::t::t‘; ‘:;':s::“y
as important to the overall effect as the singing. speak their lines.

Traditional opera tells a big story in a grand way. The
story is usually serious, though there are comic operas too. Many operas
tell tragic tales of lovers who are kept apart. Richard Wagner’s Tristan und
Isolde is one of these. Some operas, like Wolfgang Amadeus Mozart’s The
Magic Flute, tell a story of
mystery and enchantment. Comic
operas, such as Giaocchino
Rossetti’s The Barber of Seville,
often feature silly situations and
people.

In the late 1800s, W.S. Gilbert
and Arthur Sullivan wrote comic
®" operas that poked fun at people
Outdoor performance of the opera Aida by Giuseppe Verdi. from various walks of life. One of
© Gall Mooney/corbi the most popular of their light
operas, or operettas, was The Pirates of Penzance. But today’s opera
composers continue the dramatic spirit of classic opera, even though their
subjects have changed.

A special form of opera developed in China during the mid-19th
century. It is called jingxi, and English speakers know it as Peking opera.
Its performers use larger-than-life movements to portray their characters.
The rhythmic beating of clappers marks time for movements, and the
performance may feature acrobatic fighting scenes.

LEARN MORE! READ THESE ARTICLES...
WOLFGANG AMADEUS MOZART « JOAN SUTHERLAND « THEATER
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Jingxi, known in English as Peking opera,

is a spectacular musical and dramatic show.
© Marc Garanger/Corbis
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True
or false?

Joan Sutherland
never needed any
training to become a
great singer.




pustralia’s

Golden ygice

Opera singer Joan Sutherland was born in Sydney, Australia, on
November 7, 1926. She was a musical child and studied piano and music
with her mother. At about age 20 Sutherland won a singing competition
and began studying professionally.

A year later Sutherland made her first appearance as a singer in a
performance of Henry Purcell’s opera Dido and Aeneas. She played the
lead female role of Dido.

Sutherland won many prizes in singing competitions, and she used the
money to move to London. There she studied at the Royal College of
Music. In 1952 she became a member of the company of the Royal Opera,
Covent Garden. She made her first appearance there in Wolfgang Amadeus
Mozart’s The Magic Flute.

In 1961 Sutherland performed in Gaetano Donizetti’s Lucia di
Lammermoor at the Metropolitan Opera, New York City. Lucia was a
difficult role. On one hand, it required the singer to do some extremely
tricky vocal gymnastics. In addition to that, it was a major acting
challenge. Sutherland performed it so well that her fame spread around the
world. She was soon performing in major opera houses all over Europe.

Sutherland was admired as a coloratura soprano. Sopranos are female
singers with very high voices. Coloratura singers have to have a very light
and flexible voice. They must be able to sing complex series of notes very
rapidly.

Sutherland was one of the most successful opera stars of her day. In
1978 she was knighted as a Dame Commander of the British Empire. She
retired from the stage in 1990, at the age of 64.

LEARN MORE! READ THESE ARTICLES...
CLASSICAL MuSIC « OPERA « ORCHESTRA
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abstract (adjective) artistically
communicating feelings or ideas about a
subject, rather than creating a realistic
image

acrylics type of paint

architect person who designs and plans
buildings and oversees their construction

aristocrat person of an upper class
blockbuster huge, successful event

bow a wooden rod with horsehairs
stretched from end to end, used in
playing a musical instrument such as a
violin by stroking it

cast to form a shape by pouring a liquid
into a mold and letting it harden

choreographer creator of a dance
commanding grand and powerful

conquistador Spanish conqueror of
Latin America

critic person who studies and comments
on the quality of performances or works
of art

dean head of a division of a school or
university

debut first appearance
descent ancestry, heritage, or origin
device tool or piece of equipment

dialogue conversation in a play, film, or
written work

effortless easy and natural

expression communication, usually of
emotions or ideas

fiber strand or thread-like structure

formal following a specific order or
pattern

foundation basis or groundwork

fusion blending or combination

© 2008 Encyclopadia Britannica, Inc.

G LOSSARY

geometric based on straight lines,
curves, and simple shapes such as circles
and squares

gospel, or gospel music black American
music that grew mostly from Christian
church services, blues, and traditional
spirituals

gymnastics difficult physical exercises
hymn song of praise to God

industrialized built up and modernized
through business and manufacturing

industry business and manufacturing
intricate complicated or detailed

ivory material that makes up elephant
and walrus tusks

landscape picture showing views of
nature and the countryside

majestic grand or splendid

mourn to feel great sorrow, usually
because of a death or other loss

orchestra group of musicians playing
together, usually with a leader called a
“conductor”

pastel type of drawing crayon

portray to make a picture of, describe
in words, or play the role of

print (noun) work of art made by a
process that allows more than one copy
of an image to be made

pyramid structure with a square base
and four sloping triangle sides that meet
in a point at the top

recycle to reuse, or to pass used or
scrap material through various changes
in order to create new useful products
from it

refined polished, complex, and
advanced

revolution activity or movement
designed to make changes in a situation

rhythm regular pattern of sound

samurai warrior class in Japan from
about the 12th to the mid-19th century

sculpture three-dimensional artwork,
usually shaped by carving, molding, or
welding

skyline an outline of buildings or other
large objects against the background of
the sky

sophisticated complicated or stylish

stylized simplified or made to suggest
natural forms but not imitate them

superstition unproven belief usually
based on a mistaken idea of how
something is caused

symbolize to stand for or mean

synthesizer a tool or machine that
creates things artificially; also, a
machine for creating musical sounds
artificially

technology scientific ideas and
knowledge put to actual use

texture the feel of a surface
theme main idea or musical element

three-dimensional having depth (or
thickness) in addition to width and
height

vaudeville popular American form of
entertainment from the 1890s to the
1930s, involving musical, dancing,
comedy, magic, and other variety acts

vivid bright or dramatic

weld to join metal parts together with
heat



abstract art
sculpture page 13

African arts
dance photograph page 42
popular music photograph page 31
LEARN MORE look under Ladysmith
Black Mambazo

“Alice’s Adventures in Wonderland”
(book by Carroll)
Lewis Carroll page 49, photograph
page 48

American Indians, also called First
Nations, or Native Americans
dance photograph page 43
folk arts and crafts photograph
page 17
painting page 6, photograph page 6
LEARN MORE look under Tallchief,
Maria

Ando Hiroshige (Japanese artist): look
under Hiroshige

architecture page 19
LEARN MORE look under Pei, 1. M.

Asian arts
architecture photograph page 18
classical music page 38
dance page 42, photograph page 42
Did you know? page 25
opera page 58
painting page 6
theatre photograph page 50
LEARN MORE look under people
Hiroshige; Pei, I. M.; Ray, Satyajit

ballet (dance)
dance page 42
LEARN MORE look under Tallchief,
Maria

Basie, Count, also called William Basie
(American musician) page 35

Beatles, the (British rock group)
Did you know? page 31

big-band music
jazz page 33
popular music page 30

buildings: look under architecture

Calder, Alexander (American artist)
sculpture page 13
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calligraphy
painting page 6

Carroll, Lewis, also called Charles
Dodgson (British writer) page 49

chamber music
classical music page 38, photograph
page 38

cinema (motion picture business)
page 55
LEARN MORE look under Dench, Judi;
Ray, Satyajit

classical music page 38
LEARN MORE look under Mozart,
Wolfgang Amadeus

comic operas
opera page 58

cool jazz
jazz page 33

crafts: look under folk arts and crafts

dance page 42
LEARN MORE look under Tallchief,
Maria

Dench, Judi, also called Dame Judi
Dench, or Judith Olivia Dench (British
actress) page 52

directing (arts)
theatre page 50
LEARN MORE look under Ray, Satyajit

Dixieland (music)
jazz page 33

Dodgson, Charles (British writer): look
under Carroll, Lewis

Donatello (Italian sculptor)
sculpture photograph page 13

drama (literature and theatre)
theatre page 50

electronic instruments (music)
musical instruments page 23

European arts
dance page 42
Did you know? page 18
folk arts and crafts photograph
page 16
I. M. Pei page 20, photograph page 20,
photograph page 21
jazz page 33

LEARN MORE look under Dench, Judi;
Mozart, Wolfgang Amadeus; Rodin,
Auguste

filmmaking: look under cinema

flutes (musical instruments)
Did you know? page 22

folk arts and crafts page 16
LEARN MORE look under folk dances;
folk music

folk dances
dance page 42

folk music page 27
LEARN MORE look under folk arts and
crafts; folk dances; popular music

frescoes (painting)
painting page 6

“Great Train Robbery, The” (film by
Porter)
cinema page 55, photograph page 55

hip-hop (music and culture)
Did you know? page 26

Hiroshige, also called Ando Hiroshige
(Japanese artist) page 9

Indians (Native Americans): look under
American Indians

jazz (music) page 33
LEARN MORE look under Basie, Count

Kabuki (Japanese arts)
theatre photograph page 50

keyboard instruments (music)
musical instruments page 23

“La Stupenda” (Australian opera
singer): look under Sutherland, Joan

Ladysmith Black Mambazo (South
African music group) page 28

landscape painting (art)
Hiroshige page 9
painting page 6

literature (art) page 46
LEARN MORE look under Carroll, Lewis

“Magic Flute, The” (opera by Mozart)
opera page 58

mobiles (sculptures)
sculpture page 13
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modern dance
dance page 42

motion pictures: look under cinema

Mozart, Wolfgang Amadeus
(Austrian composer) page 41
opera page 58

murals (paintings)
Diego Rivera page 10, illustration
page 10
painting page 6

music: look under classical music; folk
music; jazz; musical instruments;
opera; orchestra; popular music

musical instruments page 23
jazz photograph page 32
LEARN MORE look under orchestra;
rhythm instruments

Native Americans: look under
American Indians

North American arts
Did you know? page 17
folk music page 27
jazz page 33
theatre photograph page 51
LEARN MORE look under American
Indians; Basie, Count; Pei, I. M.;
Rivera, Diego; Santana, Carlos;
Tallchief, Maria

Oldenburg, Claes (American artist)
sculpture photograph page 12

opera (music) page 58
classical music page 38
LEARN MORE look under Mozart,
Wolfgang Amadeus; Sutherland,
Joan; theater

orchestra (music) page 25
classical music page 38, photograph
page 39
LEARN MORE look under musical
instruments

painting (art) page 6
LEARN MORE look under Hiroshige;
Rivera, Diego

Pei, 1. M., also called Ieoh Ming Pei
(Chinese-American architect) page 20

Peking opera, also called jingxi
opera page 58, photograph page 59

percussion instruments (music)
musical instruments page 23
LEARN MORE look under thythm
instruments

64
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performing arts: look under cinema;
dance; opera; theater

plays (literature and performance): look

under drama

popular music, also called pop music
page 30
LEARN MORE look under folk music;
jazz; Ladysmith Black Mambazo;
Santana, Carlos

portraits (art)
painting page 6

rap music
Did you know? page 26

Ray, Satyajit (Indian film director)
page 57

religion
dance page 42
folk arts and crafts page 16
painting page 6

rhythm instruments
Count Basie page 35

Rivera, Diego (Mexican painter)
page 10

Rodin, Auguste (French sculptor)
page 14

Rossini, Gioacchino (Italian
coOmposer)
opera page 58

sand painting
painting page 6, photograph page 6

Santana, Carlos (Mexican-American
musician) page 37

scripts (literature)
theatre page 50

sculpture page 13
LEARN MORE look under Rodin,
Auguste

silent movies
cinema page 55

social dances
dance page 42

sonatas (music)
classical music page 38

sopranos (music)
Joan Sutherland page 61

South American arts
painting photograph page 7
sculpture page 13

stage sets (plays)
theatre page 50

string quartet (music)
classical music photograph page 38

stringed instruments
musical instruments page 23

Sutherland, Joan, also called “La
Stupenda” (Australian opera singer)
page 61

symphonies (music)
classical music page 38

synthesizers (musical instruments)
musical instruments page 23

talkies (motion pictures)
cinema page 55

Tallchief, Maria (American dancer)
page 45

tap dance
Did you know? page 43

“Ten Commandments, The” (film by
DeMille)
Did you know? page 54

theater (arts) page 50
dance page 42
LEARN MORE look under Dench, Judi;
opera; vaudeville

“Thinker, The” (sculpture by Rodin)
Auguste Rodin page 14, photograph
page 15

“Tristan und Isolde” (opera by
Wagner)
opera page 58

ukiyo-e (Japanese art)
Hiroshige page 9

van Gogh, Vincent (Dutch painter)
Did you know? page 7

vaudeville
Count Basie page 35

visual arts: look under architecture; folk
arts and crafts; painting; sculpture

Wagner, Richard (German composer)
opera page 58

wind instruments (music)
musical instruments page 23

worldbeat, also called world music
(music)
popular music page 30

writing: look under literature
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What kind of bears aren’t really bears? What’s inside a camel’s hump?

wm Wildlife

Wonders, you

discover answers to

these questions and many

more. Through pictures,

articles, and fun facts,

you’ll encounter amazing

animals, study their

actions, and learn how

their habitats have changed

over time.
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Will a mongoose and a cobra ever be friends?

Where would you find a platypus?

To help you on your journey, we’ve provided the following guideposts in
Wildlife Wonders:

B Subject Tabs—The colored box in the upper corner of each right-hand
page will quickly tell you the article subject.

B Search Lights—Try these mini-quizzes before and after you read the
article and see how much—and how quickly—you can learn. You can even
make this a game with a reading partner. (Answers are upside down at the
bottom of one of the pages.)

B Did You Know?—Check out these fun facts about the article subject.
With these surprising “factoids,” you can entertain your friends, impress
your teachers, and amaze your parents.

B Picture Captions—Read the captions that go with the photos. They
provide useful information about the article subject.

B Vocabulary—New or difficult words are in bold type. You'll find
them explained in the Glossary at the end of the book.

B Learn More!—Follow these pointers to related articles in the book. These

articles are listed in the Table of Contents and appear on the Subject Tabs.

LEARNING

LIBRAR

Have a great trip!



The chameleon belongs to a group of
reptiles called lizards. Chameleons
are known for the ability to change

the color of their skin.
© David Aubrey/Corbis
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The

AYMOred Apimals

Can you imagine an animal covered in armor from head to toe, like a
medieval knight? Meet the armadillo. The word “armadillo” means “little
armored one” in Spanish.

Armadillos are round creatures with short legs and are about the size of
a small dog. They have strong curved claws, and yes, their bodies are
covered with armor. Their armor is made of hard plates or scales connected
by bands that stretch. If they didn’t
stretch, the armadillo would have a hard
time moving about.

This armor helps protect the
armadillo from its enemies. But its main
job is to keep the armadillo from getting
cut and scratched by the thorns and
Armadillo of the Andes Mountains in South America. cactus that live where it lives.
© Gelen Rowel/Gomis Central and South America are home
to many kinds of armadillos. There you’ll find the pichi armadillo,
Burmeister’s armadillo, and the pink fairy armadillo. You’ll also find the
giant armadillo, which is nearly five feet long. One species, the nine-
banded armadillo, is found in Texas and several other U.S. states.

Armadillos can’t see very well and are almost toothless. They
hunt mostly at night and eat insects and worms, soft roots and
fruits, and dead animals that they sometimes find.

When enemies turn up, the armadillo usually runs away
into the tough underbrush where its predators can’t follow.

Sometimes the armadillo will jump straight into the air to scare
its enemies. As a last resort it will roll itself up into a hard ball.

You may not believe it, but armadillos are also very good Fill in
swimmers. They stay afloat by swallowing a lot of air. It turns the blanks:
out that under all that armor armadillos are full of surprises! - The “.'on,', )

armadillo” is
Spanish for

LEARN MORE! READ THESE ARTICLES... “

OPOSSUMS » PORCUPINES » TAPIRS _

The long-nosed armadillo is one of South

America’s many varieties.
© Martin Harvey—Gallo Images/Corbis
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following

statement
Chameleons can

make their skin

color change in
order to match their

surroundings.
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Many people believe that the lizards known as “chameleons” DID YOU
can make their color change to match their surroundings. It’s true KNOW.
that the color of a chameleon’s skin can change, but not because the

chameleon decides to. The color change may help the chameleon e

the chameleon’s

avoid its enemies. The color change is a form of camouflage, a eyes helped
disguise that lets something blend in with its surroundings. inspire the
Chameleon skin contains color-causing substances called invention of the
“pi ts” that change under certain conditions. For instance, on |
pigments g T R revolving tower.
a day when there is no bright You can see
sunlight, chameleons appear gray turrets today on
or green. Bright sunlight causes the the tops of

skin to darken. On cool nights the tani

color fades to a creamy color. The
skin also changes color when
chameleons are excited, angry, or afraid.

There are many types of chameleons. '
Chameleon of South Africa. About half are found only in the African
© Frice ResigerGallo Images/Borbis island of Madagascar. The others occur
mostly south of Africa’s Sahara desert, with another few in western Asia
and southern Europe. The “false chameleon,” or anole, is often sold in pet
stores. This lizard of the Americas changes color, but not as dramatically as
a true chameleon.

Chameleons live in trees, where they usually eat insects. They catch
their prey with the help of their long and slender tongue. They shoot the
tongue out, grab the prey on the sticky end, and then draw the tongue back
into the mouth. Very large chameleons may even use their sticky tongues to
catch birds.

Another unusual thing about chameleons is that each eye can move
independently of the other, so they can see in different directions at once.
This makes it very hard to sneak up on a chameleon.

LEARN MORE! READ THESE ARTICLES...
KING COBRAS « LEMURS « OCELOTS

The Parson’s chameleon, from Madagascar,

is one of the largest of its family.
© Royalty-Free/Corbis
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Reptile BOVAIHY

T S A
he king cobra is the world’s largest poisonous snake. It (%/ :E‘
may grow to twice the length of a Ping-Pong table. Its venom
is so powerful that elephants have died within three hours of a
bite on the toe or trunk.
King cobras are yellow-olive to brownish black, sometimes
with lighter bands across the back. Like other cobras, the king People are
cobra is known for its unique “threat display.” When it is afraid of cobras
angered or disturbed, it raises its head and flares its narrow, oﬂ::iiﬁst:er:::;es.
unmarked hood. This shows its yellow or red throat, which Why do you think
often is striped. people are scared of
The king cobra can raise its head to a third of its entire cobras? (Hint: What
length and may even move forward while upright. It is very w;’f";‘::‘:;'::"gc:bt‘;"t
curious by nature and often sits upright to see farther. It face with a cobra?)

may be the most intelligent of all snakes.

The king cobra prowls in forests, fields, and villages. It mostly eats
other snakes and normally does not bite humans. In captivity it is
aggressive to strangers but recognizes its keeper and knows when it’s
mealtime. However, it can become dangerous during the mating season or
when cornered or startled.

The female cobra builds a nest for egg laying. Using a loop of her body
as an arm, she pulls leaves, soil, and ground litter into a mound. In this
nest she lays 20 to 40 eggs. She coils above or near the eggs for about two
months and fiercely defends them.

The king cobra is found in parts of Asia from southern China to the
Philippines, Indonesia, and India.

LEARN MORE! READ THESE ARTICLES...
ELEPHANTS « MONGOOSES + SPIDERS

Tee”l?mYOU KN W?
Snakes Much thllsual
a hiss, I wT:hOthe

an
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The king cobra (like other cobras) performs the famous
“threat display” by pulling the ribs of the neck sideways

and forward. This flattens the neck into a hood.
© E. Hanumantha Rao/NHPA

© 2008 Encyclopadia Britannica, Inc.
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© Tom Brakefield/Corbis
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OCELOTS

When we think of cats, we

usually think of small housecats or
big cats like lions and tigers. But
there are many kinds of cats of all
sizes that still live in the wild. One
such cat is the ocelot. The ocelot is
about twice the size of a housecat. -

The ocelot is found in the Ocelot of Costa Rica, in Central America.

Western Hemisphere, from Texas in o/

the southwestern United States down to Argentina in South America. It
lives in several different habitats, including tropical forests, grasslands,
and brush.

The ocelot’s fur is short, smooth, and yellowish gray. There are small
black spots on its head, two black stripes on each cheek, and four or five
black stripes along its neck. This coat is good camouflage for the ocelot.
It makes the animal hard to see in the leafy shade, for example. But its
patterned fur is also attractive to humans. People hunt the ocelot for its fur,
and so the number of ocelots in the wild has shrunk. In the United States,
it’s illegal to hunt ocelots or to sell their fur.

In the wild, ocelots generally like to live alone. They sleep Q\CH L
during the day, usually in a tree or in other heavy plant cover. 7 %
At night they hunt for rodents, birds, reptiles, and fish. w —

However, they will also kill pets and other small domestic
animals left outdoors.

Ocelot kittens start hunting with their mothers when they are
about three months old. When they are a year old, they leave the

. . . Look at the
mother and start living on their own. small photo.
Some people try to keep ocelots as pets, since they are Why do you think

easily tamed when they’re kittens. But when they grow up, the = it's hard to know

adult ocelots can sometimes be bad-tempered. iust how many ocelots
there are in some

| areas? (Hint: What do
LEARN MORE! READ THESE ARTICLES... the spots on the

CHAMELEONS « LIONS « OPOSSUMS ocelot’s fur do for it?)
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How many
babies can a
mother opossum
carry in her
pouch at one time?

around br
palance;, opossu!ns
hang by their tails-

s : _ . ; &ThA



viaying Deag ¢,

Stay Alive

Have you ever been out at night and come across a gray creature about
the size of a housecat, with a long, pointy white face and beady little eyes?
If so, you’ve probably met an opossum.

Opossums are marsupials, which are mammals that carry their young
in pouches on their bellies. Like kittens and puppies, baby opossums are
born blind. So the first thing they do is snuggle inside their mother’s built-
in belly pouch. About 13 baby opossums can fit and feed inside the pouch
at one time. They stay in there and go everywhere with the mother.

; While they’re in the pouch,
the tiny opossums grow until they
are the size of little mice. Then,
after five weeks, they crawl out
and ride piggyback on the
mother’s back. They hold on to
her thick silvery-black fur with
special grabbing thumbs.

A . Loaded with babies on her

An opossuns “plasing possun.” back, as the large photo shows,
the mother opossum scampers

through the woods and scurries up trees. She scrambles through bushes

looking for fruits and berries. She climbs trees to find insects, birds’ eggs,

and little creatures to eat. When one of the babies gets tired, it just tumbles

back into the pouch for a rest.

Opossums—or “possums,” as they’re sometimes called—have another
strange behavior. Most predatory animals like to eat live food and will
lose interest in animals that are already dead. So the opossum sometimes
escapes its enemies by pretending to be dead. It will freeze like a statue
and then topple over to the ground. When the predator loses interest and
leaves, the opossum calmly gets up and walks away. This clever trick has
become known as “playing possum.”

LEARN MORE! READ THESE ARTICLES...
ARMADILLOS « KANGAROOS « LEMURS
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Touch Me Nots

Tle porcupine’s name comes from words meaning “pig” and “spines.”
This small rodent’s body is covered with dark fur and the sharp quills, or
spines, that give it its name. Some porcupine quills are attached in
bunches, and others are attached singly. But
all quills are used to protect against enemies.

Porcupines can’t actually shoot their quills
through the air. When it’s threatened, a
porcupine puffs out its quills. The quills easily
come loose if touched and stick in an enemy’s
skin. They can cause painful wounds and may
kill if they make their way into vital organs or
cause infection.

There are 25 species of porcupines,

N X divided into Old World and New World
Baby New World porcupine. porcupines.
© D Rovert & Lo Franz/corbs Old World porcupines include the crested
porcupines of Africa, Asia, and Europe. Long-tailed porcupines are also
found in Asia. Brush-tailed porcupines are found in Asia and Africa.

The best-known New World species is the forest-dwelling North
American porcupine. Other species found in the tropical forests from
Mexico to South America use their long tails to grab onto branches.
Porcupines shelter in tree branches and roots, hollow logs, burrows, and
caves. Old World species like to stay on the ground more than New
World porcupines do.

Porcupines are most active at night. They eat almost any
tree part they can reach, including the bark. North American
porcupines prefer a tender layer beneath the bark. In trying
to get at it, they may chew away the bark in a ring, which
kills the tree. Porcupines sometimes gnaw antlers and wooden
tools such as ax handles and canoe paddles for the salt and oil

they contain. Why do you
think an ax
LEARN MORE! READ THESE ARTICLES... handle would

have salt in it
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PORCUPINES

0ld World porcupines like this one have quills
embedded in clusters. New World porcupines have

quills interspersed with hair, underfur, and bristles.
© Vittoriano Rastelli/Corbis
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helps it swing through the
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trees, it's a pr
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e thumb is sO
that the
o control
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the other fingers
gibbon can’t use it
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A gibbon is in the family of apes, but it is a “lesser ape.” That’s
because it’s smaller and less intelligent than such great apes as the
chimpanzee and gorilla.

Gibbons are found in the tropical rainforests of Southeast Asia. Why is
There the gibbon uses its long arms to swing from branch to branch it a useful
in the jungle’s thick canopy. Its long, thin hands and feet help thing for

make the gibbon a very good aerialist. The gibbon’s thumb starts
from the wrist, and not the palm of its hand. This means the
thumb acts like a hook on branches. The gibbon’s feet also have
a long split between the big toe and the other toes. This split provides a
firm foothold on branches.

Because they are well suited for tree climbing, gibbons spend most of
their time traveling along branches. And they don’t have to leave the trees
for dinner. They eat fruit, leaves,
vegetables, and insects, all of
which are found in the canopy.

Gibbons live in small family
groups of a male, a female, and
their young. The male and female
“sing” in the morning and
evening, and the males
sometimes give solo
performances. Gibbons are
territorial, and singing lets
everyone know that they are at home. The moment the family home is
threatened, gibbons will hoot and leap and swing excitedly.

Gibbons are a great attraction at zoos because they’re such fun to
watch. Unfortunately, in the natural world they are in danger of
disappearing altogether.

© Tom McHugh/Photo Researchers

LEARN MORE! READ THESE ARTICLES...
APES « GORILLAS » LEMURS

The gray gibbon lives on the island of Borneo

in Southeast Asia.
© Uwe Walz/Corbis
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DID YOU KNOW?

Koko is @ gorilla that has learned
some basic American Sign Language-
Not everyone agrees that she is
actually communicating, put most
agree that she has @ large signh-

language vocabulary-

© 20
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FIECE but gy pes

Although gorillas look ferocious, they are really very quiet and
shy. They live in family groups in the thickest parts of jungles,
where they are not likely to be disturbed. At night, the father gorilla
sleeps on the ground while the mother and the baby gorillas sleep in
big nests of sticks and leaves. Sometimes they sleep in the lower

branches of trees, where they are safe from prowling animals. Why do you
If you were to visit a gorilla’s home, the male head of the group think people
would make the
would take steps to protect his family. The first step would be to mistake of thinking
: beat his chest, grunt, that gorillas are
{ hoot, and roar in order naturally fierce?
to scare you away.
Rather than fighting

you, the gorilla would
hope that you left on your own.

A gorilla’s feet, hands, and
wrinkled face are bare and black.
: Its arms are so long they almost
Mountain gorilla family in Rwanda. touch the ground, even when it is
© e A Bertena/eens standing up. A gorilla’s fur may
be short or long, depending on where it lives. The short-haired gorilla lives
in the hot, damp jungles of western Africa. The long-haired gorilla lives in
the cooler high mountains of central Africa. There are not many gorillas of
either kind left in the wild.

Gorillas and chimpanzees are the closest living animal “relatives” to
humans. Along with the bonobos and the orangutans, these animals make
up the “great apes.” Like the other great apes, gorillas are very clever and
can solve problems. They have good memories, and some can even learn
sign language. You never know, someday you may sit down and have a
chat with our cousin the gorilla!

LEARN MORE! READ THESE ARTICLES...
APES « GIBBONS « PANDAS

A male mountain gorilla like this one may weigh as
much as 400 pounds. Females are smaller at up to

about 200 pounds.
© Kennan Ward/Corbis

© 2008 Encyclopadia Britannica, Inc.
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Unlike all other big cats, lions live in groups, called VR*CH [/Q
“prides.” Prides of lions can be found in grasslands, desert VUS/ 2\
areas, and rocky hills. But except for African animal parks,

there are not many places left in the world where lions still

run free. Today the only wild lions outside Africa are a few

hundred protected in the Gir Forest National Park of

northwestern India. :rheh'“ale '::’“
Each pride is made up of lionesses (female lions) of in the smaller
. . . photo has a big
different ages, all of which are related, plus their cubs and shaggy mane.
one or two adult male lions. A Why do you think

pride may have as few as 4 or | male lions have manes?
as many as 37 members. But MR o

. . guard and protect the
about 15 is the usual size. pride’s territory.)

During the day lions lie
in the shade or climb trees and rest on the
branches. But lions become very active at night.
Like other cats, they can see well in dim light
and like to hunt in the dark. Lions hunt grazing
animals, such as zebras, antelope, buffalo, and
gazelles.

Male lion. Most lions will not attack a human or a large
© Rendyiele/corbs animal such as a giraffe or a hippopotamus.
Those that live near a village may carry away donkeys, goats, or even
small cows. Imagine how strong a lion’s teeth and neck have to be to lift a
cow over a fence!

Male lions are usually identified by their big fur collars called “manes”
and by the dark tuft of hair on their tails. Females are the same sandy
color as males, but they are a little smaller. Lion cubs have dark spots
when they are born.

You may think lions only roar, but they also growl, grunt, and cough.
Sometimes they even purr like giant pussycats.

LEARN MORE! READ THESE ARTICLES...
ELEPHANTS « GAZELLES « OCELOTS
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Female lions such as these do most of the hunting.
The males usually roar to “scare up” the prey while

the females lie in wait.
© Tom Brakefield/Corbis
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Fill in

The gray wolf is also known as the “timber wolf.” In the blank.
spite of its name, the gray wolf may be brown, reddish, The alpha male
black, or whitish on its back. and female are
© Tom Brakefield/Corbis the pack
y
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WOLVES

Noble Hunters, __ sys
§tei* olﬁg Famme S

W DID YOU
olves are very intelligent animals. They are also quite social, KNOW?
living and hunting in family packs. They have a strict ranking system, Wolves have
with a dominant female and male—the alpha pair—leading the pack. often proved
Only the alpha pair mate and have puppies, though the whole pack h;:"f“:_ ""h‘_’r’:’e'
helps raise the young. Four to seven pups are born at a time. . hel‘:)yc:)‘:iet.rol :I:’e
Packs have 7 to 30 members, depending on how much prey is numbers of
available. Each pack patrols a home territory of 40 to more than 400 rodents and

square miles. They define their territory with scent markings and with I‘::",’i-“‘g‘“:e:z
growls, barks, and their legendary howls. . prey rentill
Even though they’re not terribly behind, wolves
fast, wolves are excellent hunters. provide meals
They tackle much larger animals and ~ for many other

can even bring down huge moose Ak

and bison. Usually they hunt caribou

and elk, but they might even eat mice

if that’s all they can find. v
Wolves hunt by using their keen

Adult gray wolves and cub. senses and group cooperation. They work
© fom Braverele/Gori by tiring out their prey, sometimes chasing
it all night. At the end they encircle their prey, waiting for the chance to
attack unexpectedly. As soon as the animal has been brought down, the
pack will feed. The highest-ranking members eat first and get all the
tastiest bits.

Wolves belong to the canine family. Their relatives include jackals,
coyotes, dingoes, New Guinea singing dogs, wild dogs of Africa, and the
domestic dogs people keep as pets.

Scientists believe that wolves may be the original canine from which
the others descended. However, only three species of wolves remain today.
There are gray wolves in Europe, Asia, Canada, Alaska, and Yellowstone
Park (U.S.). A few hundred Ethiopian wolves live in a small part of Africa.
Red wolves now survive mostly in captivity, but they used to roam the
southeastern United States.

LEARN MORE! READ THESE ARTICLES...
APES - LIONS « OCELOTS
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The Be
That Sror Rae‘sg’ Bears

This roly-poly little animal has shiny black eyes
that look like wet licorice candy. Its funny black
nose is pressed against its face between bushy gray
ears. If you found this animal in your bedroom, you
might think it was a toy teddy bear.

But this is a real animal (though it isn’t a real
bear) called the koala. It is found only in Australia.
The koala drinks dew and eats nothing but leaves of
the eucalyptus tree, as shown in the large photo. It is
famously slow-moving and gentle, and it sleeps up to 16 hours a day. Even
when they’re being aggressive, koalas rarely use their energy to fight.
Instead, they’ll make loud croaking sounds known as “bellowing.”

Koalas are related to kangaroos. Both are marsupials. Marsupial
mothers carry and nurse their young in a pouch on their bellies. It’s like a
built-in baby basket.

When they’re born, koala babies are blind,
hairless, and smaller than your little finger.
Usually only one baby is born at a time, but
sometimes there are twins. After about six
months in the pouch, the koala baby is ready to
explore the world—but not on its own feet. At
first, it climbs up on its mother’s back. It rides
on her back for the next six months, until it’s
almost as big as she is.

Mothers and babies communicate with
Mother koala carrying baby on her back. gentle squeaks, clicks, and hums. A grunt
© David and Eric Hosking/Corbis . . .. . . .

indicates irritation or impatience. After a year
the young koala leaves its mother to make its own home. Koalas are very
territorial, and the young are not encouraged to hang around once they
can take care of themselves.

LEARN MORE! READ THESE ARTICLES...
KANGAROOS « PANDAS « PLATYPUSES
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Curled up in its soft burrow, the shaggy-haired mongoose looks gentle
and harmless. But when it’s hungry, a mongoose is a very dangerous
creature. Some people call the mongoose “furred lightning” because it can
move faster than a snake can strike. This makes the mongoose the most
famous snake killer in the world.

There are over 40 species of mongoose living in Asia, Africa, and
Europe. India is home to both the mongoose and the cobra, a highly
poisonous snake. When a mongoose meets a
cobra, the mongoose uses its speed and sharp
teeth to grab the snake behind the head. Then it
hits the cobra against the ground until the snake
is dead.

Because of their snake-fighting ways,
mongooses are very welcome in places where
there are many poisonous snakes. Sometimes
people in these places keep mongooses as pets.
But mongooses aren’t allowed in most countries
of the world, not even to be kept in zoos. It is
, dangerous to bring even a few mongooses into a
Yellow mongoose, also called meerkat. COllIltI'y where they do not naturally live.
© Merti Horvey-Gall Images/corhs Some countries have made the

mistake of importing mongooses to help kill snakes and rats. ?sCH Z/O
The problem is that once the mongooses have killed and eaten (%I :E\

most of the snakes and rats, they still need food. So the
mongooses hunt the other small animals that they can catch,

and they can catch almost anything. No bird, rabbit, squirrel, or
chipmunk is safe from the “terror of the fields.” Few animals are

quick enough to escape a hungry mongoose. Can you tell
from the large
LEARN MORE! READ THESE ARTICLES. .. picture how a

mongoose keeps
from getting bitten
by snakes? (Hint: The
snake’s tail is still on
the ground.)

KiING COBRAS « PORCUPINES « WOLVES
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This yellow mongoose in Botswana has just

won its battle with a snake.
© Gallo Images/Corbis
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§ Cuddly Exoyj,

Bears

‘ WICH you think of pandas, you probably picture a big cuddly
black-and-white bear. But there are actually two kinds of pandas: the
giant panda and the lesser panda. The giant panda is the familiar
black-and-white animal, which is found mostly in the forests of
central China. The lesser panda looks rather like a raccoon.

The giant panda grows to about 5 feet long and 220 pounds. Its
favorite food is bamboo, and it eats almost nothing else. It needs to
consume large quantities of bamboo to get the nourishment that its
body needs, so it spends about 10 to 12 hours a day eating. Captive

pandas, like those found in zoos,

have a broader diet. In addition to
bamboo, they may eat cereals, milk,
and garden vegetables.

The lesser panda is smaller and
has rich reddish brown fur on its
back and black fur on its belly. It has
. a bushy ringed tail that makes it look
Lesser panda. a little like a raccoon. The lesser
S e panda is sometimes called a “cat
bear” or “red bear cat.” It’s also found in China, as well as in the
South Asian countries of Myanmar, Nepal, and India. Like its giant
cousin, the lesser panda also eats bamboo. But it also eats grasses,
fruits, other plant material, and, sometimes, small animals.

Giant pandas are endangered animals. Their natural habitat keeps
shrinking each year. But many countries are trying to help China
preserve its bamboo forests so that pandas have a place to live. People
are also working to increase the number of pandas by breeding them
in z0os.

LEARN MORE! READ THESE ARTICLES. ..
GORILLAS « KOALAS « YAKS

There are probably only about 1,000 giant pandas

left in the wild. Another 100 or so live in zoos.
© Keren Su/Corbis

© 2008 Encyclopadia Britanniea, Inc: / o

—
-

>



PANDAS

In the wild,
giant pandas
get most of
their food from
bamboo plants.
What will happen if
people in China keep
cutting down the
bamboo forests?
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{ Creatures
Like Us!

Inteltigent

Apes are the most humanlike of all animals. Like people, apes do
their work during the day and sleep at night. They also live in families
and communities like we do. And like humans, apes sometimes fight
each other. Great apes, like humans, can learn to use tools.
In the wild, some of the apes known as “chimpanzees” use twigs
and leaves as tools. They cleverly poke a twig inside the nests of ants Why do you
_ - 1hey y poke g , : think that the
and termites. Then they pull up the twig and eat the insects that cling  apility to learn
to it. They make leaf cups to scoop up water. They also use leaves to make and use
and twigs to clean themselves. tools may indicate
There are two types of apes: great apes and lesser apes. The intelligence?
: yp pes: g p pes. Hint: What do tools
great apes include orangutans, gorillas, chimpanzees, and bonobos.
The lesser apes include gibbons and siamangs. Apes live mostly
in the tropical forests of Africa and Asia. The orangutan, whose name
means “person of the forest,” is found today only on the islands of Borneo
and Sumatra.
Gibbons and orangutans live in trees.
Chimpanzees and bonobos live in trees
and on the ground. Gorillas spend most of
their time on the ground but sometimes
| sleep in trees. Most apes like to eat shoots,
e . fruits, leaves, seeds, and grass. But while
Family of chimpanzees. most apes will eat insects, little birds,
© Paul A. Souders/Corbis . )
birds’ eggs, rodents, and other young
animals, gorillas don’t eat meat at all.
Chimpanzees and gorillas are intelligent animals. Scientists have even
taught some of them to solve problems and use sign language.
Can you guess what the most noticeable physical difference between
an ape and a monkey is? Apes don’t have tails! And they don’t have claws
either. They have flat nails like we do.

LEARN MORE! READ THESE ARTICLES...
GIBBONS « GORILLAS « LEMURS

Orangutans, such as these from Sumatra, are among the
group called the “great apes.” Great apes are considerably

more intelligent than the “lesser apes” (gibbons).
© Tom Brakefield/Corbis
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BATS

S
B g
ats are mammals, and like all mammals they have fur, give P 3
birth to live babies, and feed their babies milk. But bats are also the
only mammals that truly fly.
Bats live all over the world, but they prefer warm climates. They
like to live in huge groups, or colonies, sometimes with 1,000 bats or e
more in a colony. Bats sleep in caves, the false?
hollows of trees, and empty buildings. Bats are

There are many kinds of bats, in EoNanian RIS

many sizes. The flying fox bat, when it
stretches its wings, is wider than you

are tall. But the tiny Philippine bamboo bat’s
wings are barely six inches from tip to tip.

Most bats eat insects. The Mexican bats of
Texas can eat up millions and millions of insects
every year! Other bats eat fruits, honey, and
pollen. But whatever they eat, all bats look for
their food at night.

You may have heard the term “blind as a
bat.” Bats actually see very clearly, but they
don’t rely on their eyes. When a bat flies, it
makes a sound that we can’t hear. That sound
bounces off objects in the bat’s path, creating an
echo its large ears can hear. Those echoes tell
the bat what’s ahead of it and help it locate food
(Top) Leaf-nosed bat; (bottom) fruit bat. O enemies.

Some people fear bats, but in fact they are
very helpful. Not only do they eat insects that pester us, but bats also help
pollinate many flowers and plants. Without bats many plants, such as some
kinds of cactus, wouldn’t be alive.

LEARN MORE! READ THESE ARTICLES...
OCELOTS » OSTRICHES » PLATYPUSES
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Silk Spers

Spiders belong to a large group of animals called “arthropods.”
This group also includes crabs, centipedes, and insects. Arthropods
have their skeletons on the outside of their bodies.

Though they’re part of the same larger group, spiders are not How does
insects. Insects have six legs, while spiders have eight. This makes the pirate
them part of a smaller group, the arachnids. Arachnids— spider

including scorpions and ticks—have eight walking legs. Many .

spiders and other arachnids use venom to kill their prey.

Spiders also spin silk. In fact, the word “spider” comes
from an old English word that means “to spin.” Spiders have silk-making
organs called “spinnerets” near the back of their bodies. They spin silk
from a liquid made by special glands. It becomes solid thread after the
spider pushes it out of its body.

Spiders spin different types of silk for different uses. Some silk is
stronger than steel wire. Spiders use silk for webs to trap food, for lining
their nests, and to hold the eggs
they lay. When a spider has to
escape from an enemy, it may
quickly spin a getaway thread and
drop out of sight on it.

Not all spiders catch food
with a web. Some, such as the
jumping spider, pounce like a cat
to capture insects. Others spin
Jumping spider ready to pounce. silk funnels, where they hide
© Fopert Piket/Corots during the day before going
hunting at night. The brightly colored crab spider hides between flower
petals and grabs insects looking for nectar. Pirate spiders creep inside the
webs spun by other spiders and then eat them up.

LEARN MORE! READ THESE ARTICLES...
BATS « WILD GOATS

Many spiders spin webs to trap food—most often

insects such as this unfortunate butterfly.
© Tecmap Corporation—Eric Curry/Corbis
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Fill in
the blank:
The kiwi is an
unusual bird. Its

are not fully formed,
so it does not fly.

- A
© Geoff Moon—Frank Lake Picture Agency/Corbis
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New Zealang:q
eathereq Favorits

I I I 2
he kiwi is a strange little bird found only in the D\ th the size of
forests of the island nation of New Zealand. During the Gom“ared N Kiwi's €28 jsnt
day it sleeps in its burrow, and at night it looks for the bird, the ! mous. The
food, as the one in the large photo is doing. Kiwis eat just Jarges iv's. € t of
. . . pe"ce“
worms, insects, larvae, spiders, and berries. egg is abOUt £ |y fills
Kiwis have a strong sense of smell, which they use to the mother’s weight- "
entire body

hunt. They are the only birds almost her
whose nostrils are on the very i
tip of the bill. The kiwi’s bill is
long and narrow. Having their
noses at the very end of their
bills is a big help when they are hunting!
Kiwis also have a good sense of hearing,
though they have poor vision in daylight. To
escape enemies they rely on their strong legs.
Kiwis are fast runners and fierce fighters. They
have four toes on each foot, each with a large
claw. The claws are very useful when kiwis are

“Kiwi crossing” road sign in . .
New Zealand. facing enemies.

© Paul A. Souders/Corbi . . . . . .
T e The kiwi is an unusual bird. It is a grayish

brown and about as big as a chicken. It has wings that are not fully formed,
so it does not fly. The wings are hidden in its feathers, which are shaggy
and hairlike. It also has sensitive whiskers at the base of its bill.

The bird is much loved by the people of New Zealand, even though
they don’t see it very often. New Zealanders themselves are sometimes
called Kiwis. A fruit, a breakfast cereal, and an airline are named after the
kiwi too. Pictures of the bird can be seen on New Zealand’s postage stamps
and coins.

LEARN MORE! READ THESE ARTICLES...
KANGAROOS « OSTRICHES + PLATYPUSES
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Which of
the following Qs
can be said about %
ostriches?
- Ostriches eat a
lot of meat.
- Ostriches are the
biggest bird.
- Ostriches are great
runners.



he Biggast Birgs

In the world

Ostriches are the largest living birds in the world. They are about
8 feet tall and may weigh as much as 345 pounds. They have wings, but
they can’t fly. The wings do help them move in a way, however, because
flapping their wings while they run helps the birds go faster on the ground.
Ostriches can run up to 40 miles an hour. This makes them not just the
biggest but also the fastest bird on the ground!

Ostriches don’t use their speed to catch food.
Instead, they run to keep away from their
enemies. But the first thing ostriches do when
they see an enemy is hide. To avoid being seen,
ostriches generally lie flat on the ground with
their necks outstretched. This makes them look
like just another bush. People sometimes say that
ostriches bury their heads in the sand when they
sense danger. But this isn’t true. You just can’t
see their heads when ostriches are lying down.
Male ostrich protecting eggs in a nest. Ostriches don’t always hide or run away from
© flov Schafer/Corbis trouble. If their babies are in danger, ostriches
will fight. They use their beaks, and they kick with their very powerful
legs. An ostrich could easily kill a person with a few kicks of its feet.

Wild ostriches live in groups in Africa. Sometimes there are as many as
50 birds in a single group. Ostriches eat mostly plants, fruits, and berries,
but once in a while they’ll also eat small animals and insects.

A tame ostrich that’s been treated well may do a very special thing: it
can be trained to carry people on its back. In fact, in some parts of the
world people have ostrich races.

LEARN MORE! READ THESE ARTICLES... «{
GAZELLES + LIONS « OPOSSUMS 2
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DID YOU

If someone asked you to describe a mammal, you might say KNOW? I
a mammal is a warm-blooded animal with hair or fur. You’d Y
add that mammals give birth to live babies instead of laying :::::zf;ctl::a
eggs and that they feed their young with milk. spiny anteater,

Well, the platypus feeds its babies milk. And the platypus the only other
is warm-blooded and has brown fur. But the platypus breaks a monotreme
big mammal rule—it lays eggs. Platypuses and Australian et

g ys egg yp platypus, is
spiny anteaters are the only members of an egg-laying “echidna.”
mammal group called “monotremes.”

Platypuses are found in the lakes and streams of Tasmania
and eastern and southern Australia. They spend their lives
feeding along the bottoms of rivers, streams, and lakes and resting
in burrows dug into banks.

A platypus has a big appetite. The amount of food it eats every
day is almost equal to its own weight. A platypus meal may consist of
insects, shellfish, fishes, frogs, mollusks, tadpoles, or earthworms.

The platypus often looks for food underwater. But in the water, the
platypus’s eyes and ears are closed. Since it can’t see or hear underwater,
the platypus depends entirely on its snout to find its food. But what a
snout! The platypus snout looks like a duck’s bill, which is why the
platypus is sometimes called the “duckbill.”

The platypus also has webbed feet like a duck and a tail
like a beaver. When you look at it, the platypus doesn’t seem
to be a single animal but rather appears to be several different
animals put together.

LEARN MORE! READ THESE ARTICLES...

Which of KANGAROOS « KIwis « OPOSSUMS

the following
statements
about the platypus
are true?
- It has fur.
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PLATYPUSES

The platypus, so awkward and peculiar on the ground,

is perfectly adapted for underwater hunting.
© Joe McDonald/Corbis
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What are
three reasons
that tapirs
are becoming
endangered?

This Malayan tapir is related to the horse, but it looks
more like a pig. To add to the confusion, its baby is

called a “calf,” like a cow’s baby.
© Kevin Schafer/Corbis
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The tapir is a strange-looking animal. It has a stumpy tail and a soft
flexible snout like a short elephant trunk. Some tapirs are brown or gray.
Others have a black head and legs, with a dirty-white back and belly. Its
feet have hooves, just like a horse.

In fact, tapirs are related to horses, and to rhinos too. You wouldn’t
know it to look at them, since tapirs don’t look much like either animal.
But when it’s feeding, the tapir uses its nose to move things aside and

graze on plants, like a horse does.

The shy, solitary tapir is
found in Myanmar, Malaysia,
Thailand, and Sumatra. It also
lives in the forests of Central and
South America. The tapirs in
Central America are the largest,
| about as big as a donkey.

L _ Tapirs usually live deep in the
South American tapir of Ecuador. forest near swamps and rivers.

© Michael & Patricia Fogden/Corbis They,re gOOd SWimmerS and
often escape from enemies into the water. In South America the tapir’s
main enemy is the jaguar. In Asia it has to beware of tigers.

But the tapir’s greatest enemy, no matter where it lives, is people.
Tapirs are endangered, which means their numbers in the wild are
decreasing. This is because people cut down forests for wood and clear
land to grow crops, destroying the home of the tapir and of many other
animals as well. And besides the threat from tigers and jaguars, tapirs also
face human hunters who kill them for food and sport.

With luck, people will soon pay more attention to preserving this
unusual animal in the wild.

LEARN MORE! READ THESE ARTICLES...
ELEPHANTS « OPOSSUMS « PLATYPUSES
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Did you know that a camel’s hump is like a lunch box? After a good
feed, a camel changes the extra food and water into fat and keeps it safe in
its hump. A camel can then go for days without food or water, living on
that fat. That is why people use them for crossing deserts. Camels don’t
have to stop all the time for a drink or a bite to eat.

When camels do get hungry, they’re definitely not hard to feed. Camels
eat all kinds of grass and plants, even those that are dry and thorny. In fact,
a hungry camel will gobble up tents, straw baskets, and even leather belts
and will drink 25 gallons of water in just a few minutes!

The dromedary, or Arabian camel, has one hump. You’ll find the
dromedary in North Africa, the Middle East, and India. The Bactrian
camel, which lives mostly in Central Asian countries, has two humps. Both
camels can carry people and heavy loads and are excellent for making long
journeys. But camels can be quite ill-tempered. They bellow, bite, or kick
hard if you tease them. They even spit when they’re unhappy!

Camels are useful in other ways too. Their hair is used to make
Q\CH [ tents, blankets, rugs, ropes, and clothes. Camel skin is used to
s /o make footwear and bags. Cheese and other foods are made from
& T, camel milk.
Here’s an oddity: camels have a double set of eyelashes.
These help to keep the camel’s eyes safe from sand durmg des ¥
storms. During sandstorms he camcl ust closes its nc

ONg nair l’-.
L ]
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True or
false?
Camels store
extra food
in their humps.

© 2008 Encyclopadia Britannica, Inc.
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CAMELS

Bactrian camel.
© Corbis

Dromedary, or Arabian camel.
© Jose Fuste Raga/Corbis
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The Lal’g'est

Can you tell an African elephant from an Indian elephant?

First check out the ears: African elephants have much larger ears than
Indian elephants. African elephants are larger and stronger and have thicker
skin than their Indian cousins. In fact,
African elephants are the largest animals on
land. They can grow to more than 11 feet
tall and 12,000 pounds!

Indian elephants, found in South and
Southeast Asia, are smaller, gentler, and
easier to train. Most elephants in zoos and
circuses are Indian. Elephants and people
have long worked together. Usually, one
man trains one elephant. In India, the
trainer is called a mahout. In Burma, he is
¥ the oozie. Both African and Indian
elephants have been used in wartime.

Both kinds of elephants eat fruits, nuts,
(To) In Kerala state in ndia, eleph;nts are grass, and Vegetables’ but trees are their
respected and honored. During festivals like  favorite food. To get at the tree leaves they
:")“'f" I‘I'I“‘:y;’l:o‘:"z;i‘;’o::)g:('l‘:“f:::z';::; ;"a‘ like, elephants break off branches with their
African elephants. trunks or sometimes just knock the whole

tree down. Elephants also breathe, smell,
and trumpet through their trunks. When they’re hot, elephants take baths to
cool off. They swim underwater and stick their trunks up in the air and
breathe through them. Elephants also take showers with their trunks by
sucking up water and spraying it on themselves.

Male elephants have huge tusks for digging, carrying things, and
sometimes fighting. But their tusks also cause elephants problems. Hunters
have killed so many elephants for the ivory in their tusks that there are not
many left.

510400/p13q4aH Aespur @

s1q109/eSNUBA JJ3r ©

LEARN MORE! READ THESE ARTICLES...
CAMELS « KING COBRAS « TAPIRS

Indian elephants in Sri Lanka.
© Lindsay Hebberd/Corbis
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The llama is closely related to the alpaca, the guanaco, and the vicufia.
Altogether these animals are called “lamoids.” They are part of the camel
family, but lamoids do not have humps like camels.

S1G109/5ON0H 8IINf © S1G109/Uuad Bul0Ie) @

2020966,

(Top) Herding llamas in the highlands of Peru;
(bottom) Quechua Indian girl with llama.

little water or vegetation. The llamas can carry a 100-pound
load and travel up to 20 miles a day!

A llama is usually gentle, but it will hiss or spit or even
kick if it is ill-treated. And a llama can be stubborn. It will
refuse to work if it feels too much is being asked of it.

LEARN MORE! READ THESE ARTICLES...
ARMADILLOS « CAMELS « WILD GOATS

© 2008 Encyclopadia Britannica, Inc.

Llamas are the largest lamoids. They
are about 4 feet tall, can weigh 250
pounds, and have long legs and a long
neck. Their coat is usually white, but some
llamas are black, brown, or white with
black markings.

Today most llamas are domestic
animals. They are kept by South American
Indians in the mountains of Bolivia, Peru,
Ecuador, Chile, and Argentina. The 1llama
has many uses. It is a source of food and
milk. It also provides wool that can be used
to make knitted clothing and woven
fabrics. Llama hair is also used to weave
rugs and rope. Llama dung can be dried
and used as fuel.

The llama is also an important
transport animal. It’s strong, and it can go
a long time without water. Also, the llama
eats many kinds of plants. These traits
make the llama perfectly suited for
traveling the plateaus and mountains of the
Andes, where there is very

DID Yo KNOw2
Llamas like to live in 8roups

-and will even live witp, shee
If there are no other Ilamasp
aroung, Shepherqgs often yse
llamag as “watchdogs,"
because llamag will fight off
any anjmga that th

re,
their herd, atens



This llama, one of Peru’s great treasures, stands in front of
a man-made Peruvian treasure, the ruins of Machu Picchu.

© Blaine Harrington Ill/Corbis

© 2008 Encyclopadia Britannica, Inc.
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Which of
the following
do people get
from llamas?

- meat

- milk

- wool




A yak is a heavy, strong ox with shaggy black hair and humped
shoulders. Yaks and other oxen are part of the animal family that includes
cattle, buffalo, antelopes, and goats. They live on the high Himalayan
mountain plateaus of Tibet (part of
China), Nepal, and Bhutan. Yaks graze on
grass and need a lot of water, often eating
snow in winter.

Some yaks live in the wild. But their
numbers have decreased so much that
soon none may be left. Bulls (male yaks)
“m el o in the wild can grow as tall as six feet and
Nepalese boy leads yak. may welgh twice as much as a horse.

o i Hhede/ons Cows (female yaks) are usually smaller
and weigh less. Wild yaks live in large herds of cows, young bulls, and
calves. Older bulls stay together in smaller groups.

People have also domesticated yaks, and these animals are plentiful.
Domestic yaks are often patched black and white, and they are smaller
than wild yaks. They also have longer hair than wild yaks.

In the lives of Himalayan mountain people, the domestic yak is
extremely useful. People eat its meat and drink its milk. They make leather
from its hide and twist its long hair into ropes and cords. Even the tail is
not wasted—it is used as a fly swatter!

Because trees don’t grow on the higher areas of the windy ??\CH [/o
plateaus, there’s very little wood available. So the yak’s dried > ’2\
dung is an important fuel source to make fires for warmth and
cooking. The yak is also useful for transport. Tibetans and
Nepalese travel in the plateaus and mountains on the yak’s back.

They also use this valuable animal to carry or pull heavy loads.

Which of
LEARN MORE! READ THESE ARTICLES... the following
LLAMAS « PANDAS « WILD GOATS are ways that

people use the yak?
- to provide flyswatters
and rope
- to supply fuel
- for milk and meat
- to carry things and people

© 2008 Encyclopadia Britannica, Inc.



Like the camel and the donkey in other cultures, the

Himalayan yak is an extremely important beast of burden.
© Keren Su/Corbis
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Tanzania’s Serengeti Plain is rich in wildlife. These

male Grant’s gazelles live in Serengeti National Park.

© Kevin Schafer/Corbis

© 2008 Encyclopadia Britannica, Inc.
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GAZELLES

The Boypeaps

Gazelles are a graceful fast-moving kind of antelope—part of Q\CH 0 /O
the family that includes cattle and sheep. Gazelles live on the 44,? =

open plains and semidesert regions of Africa. They’re usually .
found in herds of 5 to 20 animals. Sometimes hundreds of
gazelles move together, forming one large herd.
Gazelles are herbivores. That means they eat mainly herbs,
bushes, and rough desert grasses. Some gazelles need more What are
water than many plains animals. These gazelles often eat early the two
in the morning or at night, reasons for the
: decline in the
when leaves contain more
. numbers
water than they do in the of wild gazelles?

heat of the day.

Gazelles do one very unusual thing.
As they travel in the herd, some of them
bounce on all four legs. They keep their
legs stiff, and as they hop, all four legs
Thomson’s gazelle in Tanzania. leave and touch the ground at the same
© Tom Bratefeld/Coreis time. It’s not clear why they sometimes
move this way. Perhaps they’re just playing and having a good time. But
there may be a more important reason for doing this. As they bounce in the
air, the gazelles can see enemies moving toward the herd. The rest of the
herd can then be warned of danger, and all can run to a safe place. And
gazelles are swift runners.

Gazelle meat is a good source of food for people in areas where
gazelles are found. The gazelle is also food for predators on the plains.
But the population of some kinds of gazelles is shrinking because they are
often overhunted for their meat. Their habitat is also disappearing. Desert
areas are becoming drier with fewer trees, so these areas are becoming less
suitable for gazelles.

LEARN MORE! READ THESE ARTICLES...
LIONS « OSTRICHES « WILD GOATS
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4
Tle kangaroo and its relatives are YOU KNOW2 :
marsupials. The mother animals among most D\Ds aren't borm inside th:\tro .
marsupials have a pouch, or pocket, attached I:‘e‘,{her’s pouch- ha‘;a:onsideﬁng
to their bellies. The pouch is part of their there first- Q“'\t_e 4 mﬂ’ess, and very,
furry skin. It’s where the babies stay while they're m Bnc
very tiny-

they are nursing. Most marsupials are found in
Australia and on nearby islands.

When a kangaroo is born, it’s about as long as your little finger. While
it’s growing, it stays safe and well fed in its mother’s pouch. A baby
kangaroo is called a “joey.”

As you can see from the large photo, when
the joey is big enough, it can poke its head out
of the pouch. It can then eat leaves that are close
enough to reach without climbing out. As it
grows still bigger, it slips out of the pouch to
nibble grass. Then it climbs back into the pouch
at night or whenever it is tired of hopping. If
there is danger while the joey is out of the
pouch, the mother kangaroo picks up her baby,
stuffs it into the pouch, and hops away.

Except for the small rat kangaroo and tree
Kangaroos visiting a golf tournament. kangaroo, kangaroos have extremely StI'OIlg back
©ArrGoms legs. The strong legs help it make the giant leaps
it is known for. Its long tail helps it keep its balance while in the air.
Kangaroos are herbivores, which means they eat only plants.

Kangaroos are usually gentle and timid. But if they are cornered,
they’ll stamp their hind feet and growl. They can grab an enemy with their
front paws and kick it with their powerful back feet.

LEARN MORE! READ THESE ARTICLES...
KoALAS « OPOSSUMS « PLATYPUSES

© 2008 Encyclopadia Britannica, Inc.
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KANGAROOS

Find and
correct the
error in the

following sentence: 3
Kangaroos use their
tails to fight.



© Wolfgang Kaehler/Corbis
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only in two places: Madagascar and the Comoro Islands, off the eastern
coast of Africa. Millions of years ago, the island
of Madagascar broke away from the continent of
Africa. On the continent the monkeys were
smarter than the lemurs, and the lemurs all died
out. But no monkeys ever reached Madagascar, so
the lemurs did well there without any competition.

The best-known species of lemur, the ring-
tailed lemur, has a long striped tail, with rings of
black and white. Like most lemurs, it lives in trees
but looks for food on the ground. When walking
on the ground, the ring-tailed lemur waves its tail
back and forth, high in the air over its
Mother and baby ring-tailed lemurs. ~ back. But lemurs don’t hang from trees
© K sehater/corbs by their tails, as some monkeys do.
Instead lemurs’ tails help them keep their balance and sail
through the air from tree to tree, like the ring-tailed lemur in
the large photo.

Lemurs are mild, shy animals, but they can be very curious
if there’s food around. They have a better sense of smell than

monkeys do, and they use it to find fruits, leaves, insects, and thzv:;ﬁ:v;fng
small birds to eat. Most of this activity takes place at night, statements
since lemurs like to sleep during the day. about lemurs
Lemurs usually have only one baby at a time. The baby are true?
. . ) : . - They live
clings to its mother’s underside and travels with her through throughout Africa.

the treetops. After a while, the baby lemur rides on its
mother’s back.

LEARN MORE! READ THESE ARTICLES...
APES « CHAMELEONS « GIBBONS
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Surefoote

Moun tain CIimbers

Eople raise goats for their milk, hair, and meat. Such goats are
domesticated. But several types of goats live in the wild, such as the ibex,
the markhor, the tahr, and the goral. Domesticated goats may have
descended from these wild varieties.

The ibex is a sturdy wild goat living in the mountains of Europe, Asia,
and northeastern Africa. Though ibex live in herds, old males usually live
alone. The European ibex has
brownish gray fur. The male has a
beard and large horns that are
curved backward and are shaped
like half circles.

The markhor is a large goat
once found throughout the
mountains of southern and central
Asia. Now only small numbers
are found, and in only a few

The animals called mountain goats in the western United States d
are not really goats. They are more closely related to antelopes. placeS. The markhor 1S about as

© W. Wayne Lockwood, M.D./Corbis

tall as a donkey. Unlike the ibex,
its horns are long and wound like a corkscrew. Its coat is reddish brown in
summer and long, gray, and silky in winter.

The surefooted tahr lives in herds and is usually found ?}CH [/O
on steep wooded mountainsides. It can be as tall as the (%/ 2
markhor, though it often is much smaller. Three species of
tahr are found from India to Arabia. The smallest is the
Arabian tahr, with its short gray-brown coat. Tahr horns are
short, flat, and backward-curving.

The goral is found from the Himalayas to eastern Siberia. Which of
Its horns also curve backward. And like the ibex and tahr, it the following
has a coarse coat that is brownish gray in color. It is smaller ~_ “ild 8oats does

not have backward-
than these other two goats, however. carving Homsz

a) ibex

LEARN MORE! READ THESE ARTICLES... b) goral
CAMELS » GAZELLES « LLAMAS :; E:rkhor
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DID YOU
K

Some wild
WSS goats can climb
trees and
can perch on
ledges just
inches wide.

Ibex have dwindled in number in recent years. These male

ibex stand in front of a glacier in their native Austria.
© K.M. Westermann/Corbis
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aerialist performer who does tricks and
feats above the ground or in the air

aggressive openly hostile or tending to
approach with great force or energy

camouflage colors and patterns that
allow a person, animal, or thing to blend
in with its surroundings

canopy overhead covering

captive (noun: captivity) taken and held
in a cage or as a prisoner

corkscrew device with a handle and a
spiral-twist metal piece, used for
removing certain bottle stoppers

crest standing clump of fur or feathers,
usually on an animal’s head

domestic (verb: domesticate) tame
dominant main or leading

dung animal waste

ferocious fierce and wild

flare (verb) to fan out or expand

gland structure in animals that produces
special substances

© 2008 Encyclopadia Britannica, Inc.

G LOSSARY

habitat the physical environment in
which a living thing dwells

import bring from a foreign place

larva (plural: larvae) wingless, often
wormlike stage of many insects

mammal class of warm-blooded
animals that feed their young with milk
from special mammary glands, have an
internal backbone, and are more or less
covered with hair

medieval period in European history
from the 5th to about the 14th century
AD

mollusk animal of a group that have no
backbone and are usually enclosed in a
shell (for example, snails, clams, or
squids)

oddity unusual thing or quality
plateau wide land area with a fairly

level surface raised sharply above the
land on at least one side

pollen (verb: pollinate) very fine dusty
substance that comes from flowers,
important in reproduction of other plants

predator (adjective: predatory) animal
that lives by eating other animals

prey an animal eaten by another animal

prowl creep about in a sneaky way,
often while hunting

scorpion animal of the arachnid class
(which includes spiders) that has a long
body and a narrow sectioned tail with a
poisonous stinger at the tip

semidesert area that is much like a
desert but has more rainfall

solitary alone

species group of living things that have
certain characteristics in common and
share a name

territorial protective of a territory or
home area

tuft short mound of fur

venom poison that comes from animals



African animals: look under African
elephants; bats; chameleons; gazelles;
gorillas; lemurs; lions; ostriches;
porcupines; wild goats; yellow
mongooses

African elephants
elephants page 49, photograph page 49

anoles, also called false chameleons
(lizards)
chameleons page 9

apes page 33
LEARN MORE look under kinds of apes:
gibbons; gorillas

aquatic animals: look under dolphins;
platypuses

Arabian camels (animals): look under
dromedaries

arachnids (animals)
spiders page 36

armadillos (animals) page 7

arthropods (animals)
spiders page 36

Asian animals: look under bats;
chameleons; gibbons; Indian elephants;
king cobras; mongooses; pandas;
porcupines; wild goats; wolves; yaks

Australian animals: look under bats;
kangaroos; koalas; platypuses

Bactrian camels (animals)
camels page 46, photograph page 47

bamboo (plants)
pandas page 30

bats (animals) page 35
bears (animals): look under pandas

birds (animals): look under kiwis;
ostriches

bonobos (animals)
apes page 33

Buddhism (religion)
Did you know? page 53

butterflies and moths (insects)
spiders photograph page 37

camels page 46
LEARN MORE look under 1lamas

© 2008 Encyclopadia Britannica, Inc.
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camouflage
chameleons page 9
ocelots page 13

carnivores (mammals): look under king
cobras; lions; mongooses; ocelots;
wolves

cat bears: look under lesser pandas
cats: look under lions; ocelots
cattle: look under yaks

Central American animals: look under
anoles; armadillos; bats; ocelots;
opossums; porcupines; tapirs

chameleons (lizards) page 9

chimpanzees (animals)
apes page 33, photograph page 33
gorillas page 21

cobras (snakes)
mongooses page 28
LEARN MORE look under king cobras

color
chameleons page 9

crab spiders
spiders page 36

dolphins (animals)
Did you know? page 32

domesticated animals: look under
camels; elephants; llamas; yaks

dromedaries, also called Arabian
camels (camels)
camels page 46, photograph page 47

duckbilled platypuses (animals): look
under platypuses

echidnas (animals): look under spiny
anteaters

echoes
bats page 35

ecosystems
mongooses page 28

eggs
Did you know? page 39
ostriches photograph page 41
platypuses page 42

elephants page 49
Did you know? page 44

endangered animals: /ook under giant
pandas; gibbons; markhors; tapirs; yaks

eucalyptus trees, also called gum trees,
or stringybark trees
koalas page 27, photograph page 26

European animals: look under bats;
chameleons; mongooses; Old World
porcupines; wild goats; wolves

false chameleons (lizards): look under
anoles

farm animals: look under llamas; yaks

fruit bats (animals)
bats photograph page 35

gazelles (animals) page 55

giant pandas (animals)
pandas page 30, photograph page 30

gibbons (apes) page 19
apes page 33

gorals (mammals)
wild goats page 60

gorillas page 21
apes page 33

Grant’s gazelles
gazelles photograph page 54

gray gibbons (apes)
gibbons photograph page 18

gray wolves, also called timber wolves
wolves page 25, photograph page 24,
photograph page 25

great apes
apes page 33
LEARN MORE look under gorillas

gum trees: look under eucalyptus trees

hooves (animal feet): look under
ungulates

ibex (animals)
wild goats page 60, photograph
page 61

Indian elephants
elephants page 49, photograph page 48

joeys (baby animals)
kangaroos page 56
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Jjumping spiders
spiders page 36, photograph page 36
kangaroos (animals) page 56

king cobras (snakes) page 10
LEARN MORE look under mongooses

kiwis (birds) page 39
LEARN MORE look under ostriches

koalas (animals) page 27

Koko (gorilla)
Did you know? page 20

leaf-nosed bats (animals)
bats photograph page 35
lemurs (animals) page 59

leprosy (disease)
Did you know? page 6

lesser apes
apes page 33
LEARN MORE look under gibbons

lesser pandas, also called cat bears, or
red bear cats (animals)
pandas page 30, photograph page 30

lions page 22
lizards: look under chameleons

llamas (animals) page 50
LEARN MORE look under camels

Malayan lars (apes): look under
white-handed gibbons

mammals (animals): look under apes;
armadillos; bats; camels; elephants;
gazelles; kangaroos; koalas; lemurs;
lions; llamas; mongooses; ocelots;
opossums; platypuses; tapirs; wild
goats; wolves; yaks

marine animals: look under dolphins

markhors (animals)
wild goats page 60

marsupials (animals): look under
kangaroos; koalas; opossums

meerkats (animals): look under yellow
mongooses

Mexican bats (animals)
bats page 35

military
Did you know? page 9

mongooses (animals) page 28
LEARN MORE look under King cobras

monkeys
lemurs page 59
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LEARN MORE look under other primates:
apes; gibbons; gorillas

monotremes (mammals)
platypuses page 42

moths (insects): look under butterflies
and moths

mountain goats
wild goats photograph page 60

mountain gorillas (animals)
gorillas photograph page 20

New World porcupines
porcupines page 16, photograph
page 16

New Zealand animals: look under
kiwis
North American animals: look under

anoles; bats; ocelots; opossums; New
World porcupines; wolves

ocelots (animals) page 13

Old World porcupines
porcupines page 16, photograph
page 17

opossums, also called possums
(animals) page 15

orangutans (apes)
apes page 33, photograph page 32

ostriches (birds) page 41
LEARN MORE look under Kiwis

pandas (animals) page 30

Parson’s chameleons (lizards)
chameleons photograph page 8

pirate spiders
spiders page 36

platypuses (animals) page 42

pollination
bats page 35

porcupines page 16

possums (animals): look under
opossums

prides (groups of lions)
lions page 22

primates (animals): look under apes;
gibbons; gorillas; lemurs

quills, also called spines
porcupines page 16

red bear cats: look under lesser pandas

red wolves
wolves page 25

reptiles (animals): look under
chameleons; king cobras

ring-tailed lemurs (mammals)
lemurs page 59, photograph page 59

rodents (animals): look under
porcupines

sign language
Did you know? page 20

silk
spiders page 36

snakes (animals)
mongooses page 28, photograph
page 29
LEARN MORE look under king cobras

South American animals: look under
anoles; armadillos; bats; llamas;
ocelots; opossums; New World
porcupines; tapirs

spiders page 36
LEARN MORE look under spiderwebs

spiny anteaters, also called echidnas
(animals)
platypuses page 42

stringybark trees: look under
eucalyptus trees

tahrs (animals)
wild goats page 60

tapirs (animals) page 45

Thomson’s gazelles (animals)
gazelles photograph page 55

timber wolves: look under gray wolves

tusks
elephants page 49

ungulates (animals with hooves): look
under camels; elephants; gazelles;
llamas; tapirs; wild goats; yaks

white-handed gibbons, also called
Malayan lars (apes)
gibbons photograph page 19

wild goats page 60
wolves page 25
yaks (animals) page 52

yellow mongooses, also called meerkats
(animals)
mongooses photograph page 28,
photograph page 29
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I NTRODUCTTIUON

What was Excalibur?

Who stabbed a one-eyed man-eating giant? Where do Jataka tales come from?

m Legends,
Myths, and
Folktales, yon

discover answers to these

questions and many more.

Through pictures, articles,

stories, and fun facts,
you’ll learn about the
exciting, magical tales
that have entertained us
for centuries, taught us
right from wrong, and
explained the many

mysteries of the world.

© 2008 Encyclopadia Britannica, Inc.

Was the “Trojan horse” really a horse?

To help you on your journey, we’ve provided the following guideposts in
Legends, Myths, and Folktales:

B Subject Tabs—The colored box in the upper corner of each right-hand
page will quickly tell you the article subject.

B Search Lights—Try these mini-quizzes before and after you read the
article and see how much—and how quickly—you can learn. You can even
make this a game with a reading partner. (Answers are upside down at the
bottom of one of the pages.)

B Did You Know?—Check out these fun facts about the article subject.
With these surprising “factoids,” you can entertain your friends, impress
your teachers, and amaze your parents.

B Picture Captions—Read the captions that go with the photos. They
provide useful information about the article subject.

B Vocabulary—New or difficult words are in bold type. You'll find
them explained in the Glossary at the end of the book.

B Learn More! —Follow these pointers to related articles in the book. These

articles are listed in the Table of Contents and appear on the Subject Tabs.

LEARNING

LIBRAR
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MYTHS AND LEGENDS, FOLKTALES AND FABLES
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In very ancient times, people needed help to explain the mysteries

of life. They didn’t have scientists or other experts to tell them why
different things happened. So the way they grew to understand these

mysteries was through stories called “myths.”

Today when we call something a myth, we usually mean that it isn’t
true. But that’s often because we don’t believe the very old stories. People
used to believe in myths very strongly.

Some of the most familiar European myths come from ancient Greece.

The gods and goddesses of Greek religion all had stories about them that
explained just why things were the way they were.

World religions today have their own mythologies. Hinduism, for

example, is filled with wondrous tales of gods and heroes, such as the

elephant-headed god Ganesha, who represents good luck. One Bible story
tells how Moses led the original Jews out of slavery in Egypt. And the
famous stories of Jesus stand as examples to Christians of a perfect life.

Myths are closely related to several other kinds of stories that teach
us lessons. These include folktales, legends, fables, and fairy tales.

Folktales are very much like myths, though they are usually
about ordinary characters in unusual situations.

Legends resemble folktales and myths, but they’re usually
linked to a particular place or person, real or imaginary.
Fables teach lessons by telling stories with animal characters.

Fairy tales sometimes carry a message about right and
wrong. But often they’re simply exciting, magical stories.

LEARN MORE! READ THESE ARTICLES...
A GREEK LEGEND: ODYSSEUS AND THE CYCLOPS
A JEWISH LEGEND: THE GOLEM OF PRAGUE
A NIGERIAN FOLKTALE: THE MONKEY COURT

© 2008 Encyclopadia Britannica, Inc.
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The Beafgf‘ X0© Worl

Long, long ago Zeus, the king of the ancient Greek
gods, was very angry with Atlas, one of the Titans
(children of Heaven and Earth). He was angry because Atlas
had tried to fight with him. So Zeus ordered Atlas to stand

Find and
forever holding all the heavens and Earth on his shoulders! co:'l:ec?;he
Atlas wanted to get rid of his tiresome job. He almost errors in the
managed to do it when the Greek hero Hercules came to f°“°‘”i“g_
ask for his help. Hercules was supposed to get three golden H D
” ercules agreed
apples that were guarded by a dragon in a garden. Atlas to get three golden
agreed to get the apples if Hercules would hold the apples for Atlas if

heavens and Earth on his shoulders while he was gone.

When Atlas returned, he told Hercules to keep the
job. Hercules agreed. But he asked Atlas to hold the
world for just a minute while he got a shoulder pad for
himself. As soon as Atlas lifted the world to his shoulders, Hercules picked
up the golden apples and ran away. Some stories say that thunder is Atlas
shouting after Hercules to come back. Most pictures of Atlas show him
carrying the world.

This is an ancient Greek story. But today when we want to learn about
the world, we look into a book called an “atlas.” We can see the shapes of
countries, see which river flows in which country, and see which continent
is where.

LEARN MORE! READ THESE ARTICLES...
A GREEK LEGEND: ODYSSEUS AND THE CYCLOPS
MYTHS AND LEGENDS, FOLKTALES AND FABLES
THOR: THE THUNDER GOD
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Which of
the following
does the article
not say dragons
breathed?

a) ice
b) fire

c¢) mist

10
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DRAGONS

Beasts of

ccordmg to a popular story,
there once lived a terrible dragon in a
city where many people lived. It had
huge wings like a bat. The flapping of
its wings could be heard for miles. It
could kill an ox with a single blow. Its
eyes flashed. And it breathed fire.

Every year, the people of the city had to offer it a girl to eat, or it would
kill everyone. One year it was the turn of Princess Sabra to face the dragon.
George, the youngest and the bravest of the champions who protected the
Christian church, came forward to save her. He wounded the dragon with his
magic sword, Ascalon. The princess threw her sash around the dragon’s neck
and pulled the beast to the marketplace, where
George killed it with a single blow. George
later became the patron saint of England.

People used to believe in all kinds
of dragons. The beasts roamed the land,
swishing their great scaly tails. They
flashed fiery glances from their enormous
eyes. They blew rings of poisonous smoke and breathed out
flames of fire without ever burning their tongues!

In China and other Asian countries, on the other hand,
the dragon, or long, is considered good, lucky, and a
powerful protector of human beings. The Chinese emperors
adopted the dragon as their symbol. Dragons are linked with
water, and they breathe out mist and clouds instead of smoke
and fire. You can see immense colorful paper dragons being
carried during Chinese New Year and other celebrations.

Maybe stories of dragons started because people found dinosaur
bones and didn’t know what they were. The bones would have looked like
they came from a monster.

LEARN MORE! READ THESE ARTICLES. ..
ATLAS: THE BEARER OF THE WORLD
A KOREAN FOLKTALE: THE TIGER IN THE TRAP
MYTHS AND LEGENDS, FOLKTALES AND FABLES
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There was once a charming girl mouse who knew The father

everything a young mouse should know. She could gnaw  ouse wanted

holes, climb high shelves, squeeze into small spaces. his daughter
Her father felt a smart young mouse would make to marry

a fine husband for his daughter. But the mother had :; ;h;:::;

other ideas. “My daughter is finer than anybody in ¢) the wind:

the world. She will not marry a mouse!”

So the three of them took a journey to the Sun’s palace.

“Great Sun,” the mother said, “Our daughter is so special we want her
to marry someone who is greater than all others.”

“I am honored,” answered the Sun. “But there is someone greater than
I.” As he spoke, a cloud spread itself over the Sun’s face.

“I am not really good enough for your daughter,”
replied the cloud. “There is someone more powerful than 1.”
As he spoke, the wind swept the cloud
across the sky. Now the mother
asked the wind to marry her

daughter.
= ) But the wind said,
“The wall is greater than I
am. He has the power to
\ stop me.”




But the wall said, “I should not be the husband of such a delightful
young girl. It’s true that I can stop the wind, which can toss the clouds,

which can cover the Sun. But there is someone even greater.”
“Who?” asked the mother.

“A mouse,” said the wall. “A mouse can pass through me or under me.
If you want a son-in-law who is the greatest in all the world, find a mouse.”
So the three mice went home happily, and the daughter married a mouse.

LEARN MORE! READ THESE ARTICLES...
A EUROPEAN FOLKTALE: THE COUNTRY MOUSE AND THE TOWN MOUSE
A STORY FROM JAPAN: THE STONECUTTER

DID YOU KNOW?

There have heen many -iamous
mice in children’s storle?, -

including Mickey and Minnt "
Mouse; Mighty Mouse, Spee "
Gonzales, Pinky and the Brain,
Motor Mouses Danger-N\ou;:;e
Minute Mousé and Biker M

from Mars-
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Greece almost 2,500 years ago. These are stories about
animals or birds that speak and act like people. Each of these stories tells
us a useful truth about everyday life. These truths are called “morals.”

One of Aesop’s fables is about a greedy dog:

A dog had a piece of meat in his mouth and was carrying it home. On
the way the dog looked into a pond and saw his own reflection. It looked
like another dog with a second piece of meat. “Why should ke eat such
good meat?” thought the dog. “I want that piece too.”

The dog opened his mouth to grab the other piece of meat, and his
piece dropped into the water and disappeared. When the greedy dog saw
the meat disappear, he put his tail between his legs and slunk away.

The moral of this fable is “Be careful,
or you may lose what you have by grabbing
for what isn’t there.”

Here is another fable,
about a fox:

True or
False?
The dog lost
his meat because
he was hungry.

14
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Strolling through the
woods one day, a fox saw a
juicy bunch of grapes
hanging from a high vine.

“Just the thing for a thirsty fox,”
he said to himself.

The fox jumped as high as he
could, but he could not reach the
grapes. He tried again and

again. Each time he just
missed the tasty-looking fruit.
“Oh, well,” he thought.
“Those grapes are probably
sour anyway.” And he went
away without the grapes.

The term “sour grapes”
comes from Aesop’s fable
about the fox. It refers to the
attitude some people show
when they sneer at something
that they can’t have.

LEARN MORE! READ THESE ARTICLES...

AN AUSTRALIAN TALE: How KANGAROO GoT His TAIL
A NATIVE AMERICAN LEGEND: COYOTE BRINGS FIRE
A ZULU STORY: JACKAL GETS AWAY
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The CO“““E““ Mouse

acorns?”
I nearly froze. Come and visit me in town. We’ll wine and dine, and I
have a nice cozy mouse hole where we can sleep.”

had been a banquet that day, and the table was still full with good
things to eat.

delicious food.”

dogs, growling and sniffing, and the owners of the house entered.

DID YOU
KNOWz?e

Real field mice
might actually
move into a
person’s house
to spend the
winter and then
move back
outdoors when
the warm

weather returns.

. ¥

Once a small gray mouse lived in the country. He had to find food to
store for winter, but once he felt he had stored enough, he thought, “T’1l
ask my cousin from town to visit. He might enjoy a vacation.”

and me““

At dinner the town mouse asked, “Is this all you have to eat, a few

The country mouse nodded humbly.
The next morning the town mouse woke up shivering. “I was so cold

The two set off. It was late when they arrived at the great house. There

“Sit down,” invited the town mouse. “I will bring you
Then somebody opened the door, and in dashed three big

Two voices shouted, “Who has been at this table?”
The mice ran all around the room until they found a small hole in a
wall where they could hide. Hours later, when the dogs and people
finally left the room, the country mouse came out cautiously.
“Thank you for your hospitality, but I like my acorns and my
cold winter winds far better than all your grand food and warm
house. At home I can sleep in peace and comfort. Here there’s
always fear to take your appetite away!”

LEARN MORE! READ THESE ARTICLES...
AN ASIAN FOLKTALE: WHO WILL MARRY MOUSIE?
A KOREAN FOLKTALE: THE TIGER IN THE TRAP
A NIGERIAN FOLKTALE: THE MONKEY COURT

© 2008 Encyclopadia Britannica, Inc.



A EUROPEAN FOLKTALE
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Did the
country mouse
get more to eat

at his house or at
e the town mouse’s
house?
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e Golem

of Prague

Many hundreds of years ago, there lived many Jewish families in the
city of Prague. Although they worked hard, many people in Prague didn’t
like them. Sometimes Jewish businesses were looted. Sometimes their
homes were burned. And sometimes they were killed.

In that time there was a wise rabbi, a great teacher, living in Prague.
His name was Rabbi Loew. He knew a way to help his people. He would
build a man of clay. He would make the Golem.

Rabbi Loew shaped clay into the form of a man’s body. And when he
was done, he walked around the clay man seven times, chanting, “Shanti,
Shanti, Dahat, Dahat.” The Golem then opened his eyes and sat up.

“Golem,” said Rabbi Loew. “I’ve made you so you can help and protect
my people.” The Golem nodded.

“Every day I'll tell you what to do,” continued Rabbi Loew.

At first the Golem was a great gift to the Jewish families of Prague. He
helped them in their work and protected them. But the Golem wanted
more. So Rabbi Loew taught him to read. But reading about people made
him want even more. He wanted to be human.

Rabbi Loew couldn’t make the Golem human. The Golem became
angry and began to attack the people he had earlier helped. He became a
monster.

Rabbi Loew had no choice but to chase the Golem from
Prague. No one knows what happened to the Golem. And no
one knows where he is today.




The golem
was a
a) clay beast.
b) clay man.
c) clay toy.
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t is said that long ago the British people needed a king. One day, | 2 -3

the legend goes, there appeared a rock with a sword caught in it.

A sign said, “Whoever Can Pull This Sword from This Rock
Will Be Rightful King of the Britons.”

The strongest men in the kingdom tried to pull the sword out of

Find and
the rock. It would not move. Then along came a young boy named co'r':ec:':he
Arthur. He had not heard about the sword in the rock. Thinking error in the
he would borrow the sword for his stepbrother, who was off to following sentence:
war, Arthur stepped up to the rock. He pulled. The sword slid Rie name of

. Arthur’s famous sword
out easily. was Lancelot.
Merlin the magician had placed the sword in the rock. He

had kept it there by magic. Only Arthur could remove it. The sword was
called Excalibur. Merlin had been Arthur’s teacher. He knew that Arthur
would be the best king for Britain.

As king, Arthur needed people to help him rule wisely. He decided he
would ask the strongest and bravest men to help him. He sent messengers
to look for these strong and brave men.

Many men came to help Arthur. He asked them to
promise to be fair, to keep their word, and to protect
the weak. They became Arthur’s Knights of the Round
Table. Lancelot would become the greatest of all the
Knights of the Round Table. But Arthur made the table
round for a reason. It meant that everyone seated was
equal there, and no one could sit at the “head” of the table.

King Arthur’s legend also says that if Britain is ever in
danger, he will come back and save the people once again.

LEARN MORE! READ THESE ARTICLES. ..
A GREEK LEGEND: ODYSSEUS AND THE CYCLOPS
MYTHS AND LEGENDS, FOLKTALES AND FABLES
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How many
eyes does the
Cyclops have?
a) a gazillion

b) ten
c) one




A GREEK LEGEND

0dysseug
“1d the Cyelops

Long ago, the Greek king Odysseus was sailing home from war with his
men. Along the way, they stopped at an island where one-eyed man-eating
giants called Cyclopes lived.

Odysseus and his men wandered into a cave belonging to the Cyclops
Polyphemus. At twilight Polyphemus returned with his flocks of sheep.
When all the sheep were inside, he picked up a huge stone and closed the
mouth of the cave. Odysseus and his men were trapped!

Polyphemus ate up two of Odysseus’ men and fell fast asleep. In the
morning he ate two more men and, after blocking the mouth of the cave, went
off with his sheep. The stone was too heavy for the men to move. Odysseus,
however, thought of a plan. He sharpened a branch of an olive tree.

When Polyphemus came home that night, Odysseus offered him wine.
The Cyclops drank it and asked Odysseus what his name was.

Odysseus answered, “People call me Nobody.”

“Your gift, Nobody, is that I shall eat you last,” said Polyphemus. And,
drunk with wine, he fell fast asleep.

Odysseus then took the great sharp branch and drove it into the
sleeping giant’s eye, blinding him. When Polyphemus cried out for help,
the other Cyclopes shouted, “Who is hurting you?”

“Nobody,” screamed Polyphemus.

“Well, then you don’t need any help from us,” said the other giants.

Meanwhile, Odysseus and his men each lashed together three sheep.
Under the middle sheep, a man clung to the fleece. Finally everybody
was hidden.

Polyphemus did not think of feeling under the bellies of the sheep. And
so the men escaped to their ship and continued their long journey home.

LEARN MORE! READ THESE ARTICLES...
ATLAS: THE BEARER OF THE WORLD
PauL BUNYAN: THE TALE OF A LUMBERJACK
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Find and
correct the
error in the

following sentence:
The Greeks built a
large woolen horse to
trick the Trojans.
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More than 3,000 years ago, the Greeks and the Trojans fought a long
and terrible war. For about ten years, the Greek army camped outside the
city of Troy. The strong wall around the city didn’t allow them to get in.

There were many battles during those years. The Greek soldiers tried to
knock down the wall. They couldn’t. They tried to climb over it, but the
Trojans always pushed them off. Then the Greeks thought of a trick. They
started building a very big horse made of wood.

Watching this, the Trojans were puzzled. They were more puzzled one
morning when they saw that the Greek army had gone away. Only the
strange wooden horse was standing outside their gate.

The Trojans went out to look at it. They liked the beautiful wooden
horse, so they pulled it inside the walls. They thought the war was over,
since the Greeks had left. They put away their swords and spears. They
sang and danced around the horse.

Finally, the Trojans went to sleep. Then the Greeks played their trick.
Greek soldiers had hidden inside the hollow wooden horse. That night the
Greek soldiers climbed out of the wooden horse and opened the gates of
Troy to all the other soldiers from the warships.

The Greeks caught the Trojans completely by surprise and captured the
city of Troy. Even today, we often call a tricky inside attack a “Trojan horse.

b

LEARN MORE! READ THESE ARTICLES...
A GREEK LEGEND: ODYSSEUS AND THE CYCLOPS
A SoOUTH ASIAN TALE: THE MONKEY AND THE STRING OF PEARLS
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The Thunger god

Long ago, in Europe’s northern lands of ice and
snow, most people believed that Thor was king of all
the gods. Thor was the mighty god of thunder and the
sky. He was the eldest son of Odin. Thursday, the fifth
day of the week, is named after him (Thor’s day).
Thor had a red beard and was very tall and strong.

He had a magic belt that made him doubly strong Which day

whenever he wore it. He used his strength to protect of the week

people from giants and evil fairies. is n;;ln?; for
(1] oo

His hammer, called Mjollnir, was his main
weapon and produced lightning bolts. Thor had to
wear special iron gloves to hold it. It would always
return to him after killing the person it was thrown at. It could split a
mountain in half or kill all the frost giants in one blow.

Thor traveled in a chariot that was drawn by two goats. One of them
was called Tooth-Gnasher, and the other was Tooth-Grinder. The chariot

produced thunder whenever it moved across the sky. And
glowing sparks flew from its wheels.
DID YOU Soldiers worshiped Thor because of his strength.
KNOW?®e  Peasants and farmers worshiped him because he made the
rain for their crops.

Thor’s qualities

may SOISTENEE LEARN MORE! READ THESE ARTICLES. . .

some fictional

superheroes ATLAS: THE BEARER OF THE WORLD
you’ve heard of A CAMBODIAN MYTH: MONI MEKHALA AND REAM EYSO
before. In fact,

Thor himself has
appeared as a
comic book
superhero.

v
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There was a time when bears and people got along well together. One
day an old man was out planting turnips in a field near his house. As he
was working, a bear came out of the woods.

“What are you doing in my field, Old Man?” asked the bear.

“I’m planting turnips,” he replied. “Do you mind if I use your field,
Bear?”

“No,” said the bear. “Just share the turnips with me when you are done.”

When it came time to harvest the turnips, the bear asked, “Where’s my
share, Old Man?”

“I’ve decided to split them with you, half and half,” said the old man.
“You can have the tops, Bear, and I’ll keep the roots.”

This sounded fair, but when the bear ate the green turnip tops, he found
them bitter. He realized he’d been tricked, for turnip roots were sweet.

Find and
correct the
error in the
following sentence:
The bear didn’t like




The next year, the old man was again in the field.

“Old Man,” he said, “you tricked me last year. I want my fair share this
year, and this time I want the roots.”

“Okay, Bear,” said the old man. “This year I'm planting rye. When it’s
grown, you shall have the roots and I’ll take the tops.”

The bear was pleased with himself, thinking he had made a good deal.
But rye is a grain, and the food is at the top of its stems. When he tried eating
the rye roots, he discovered that they had no taste. He realized that he been
tricked once again. And ever since, bears and people have not gotten along.

LEARN MORE! READ THESE ARTICLES...
A KOREAN FOLKTALE: THE TIGER IN THE TRAP
A NIGERIAN FOLKTALE: THE MONKEY COURT
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Once there lived a man with a beautiful daughter
named Yeh-Shen. Alas, before the girl grew up, her

father died. So Yeh-Shen was raised by her stepmother. th:::a':ks:
Now the stepmother already had a daughter of her Instead of a
own. So the stepmother gave Yeh-Shen all the hardest  fairy godmother,
jobs. Yeh-Shen had no friends other than a golden such as Cinderella
fish, a carp. Yeh-Shen always shared what she had had, Yeh-Shen had a
with her friend the carp. to help her.

One day the stepmother discovered Yeh-Shen’s
secret friend. She caught the fish and cooked it for breakfast. As Yeh-Shen
gathered up the bones of the fish, the skeleton told her that it could grant
wishes.

Yeh-Shen was eager to go to the Spring Festival. But Yeh-Shen’s
stepmother refused to let her go. She was afraid that pretty Yeh-Shen
would get all the attention and her own daughter none. So Yeh-Shen asked
the bones for help. As soon as she said the words, she was dressed in a
gown of peacock feathers. On her feet were beautiful gold slippers.

At the festival Yeh-Shen danced and danced and had a wonderful time.

e But when she saw her stepmother approaching, she was frightened and ran
': o3 away, leaving behind one golden slipper.
[ ':7::'-: - The next morning everyone was
3. (d "".. = talking about the beautiful
e o 5|

stranger.
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The magistrate announced that his son intended to marry the woman
whose foot fit the slipper. But though many tried it on, no one’s foot fit.
When the magistrate saw Yeh-Shen, he asked her to try the slipper on.
The slipper fit perfectly. Yeh-Shen and the magistrate’s son were married
and lived happily together all their days.

LEARN MORE! READ THESE ARTICLES...
AN ASIAN FOLKTALE: WHO WILL MARRY MOUSIE?
A STORY FROM JAPAN: THE STONECUTTER
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palace being built and immediately realized how humble his life was.
“Oh, if only I could have that palace, then I would truly be happy.”
And suddenly it was true. Unknown to the stonecutter, the spirit of the
mountain had granted his wish. The stonecutter was happy, but soon he
realized that even princes get hot in the Sun.
“Oh, if only I could be like the Sun, then I would truly be
happy And suddenly it was true.
The stonecutter was again very happy. But one day a
cloud drifted in front of him and blocked all his glorious
rays.

“Oh, if only I could be like this cloud, then I would
truly be happy.” And suddenly it was true.
But he grew tired of being a cloud, for every day

- the wind blew him around.

. <
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“Oh, if only I could be like the wind, then I would truly be
happy.” And suddenly it was true.

One day he ran into the mountain, which wouldn’t move no
mat